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Dr. Veinott of Reliance Electric studies 
design calculations that would have 
consumed 8 hours if performed by an 
engineer; the alwac computer did 
them in 2 minutes without error. 


“When a Reliance engineer wants 
to design a new a-c. motor, he esti- 
mates the design probably needed to 
accomplish the purpose, records the 
description on a specially prepared 
input form which he sends to the 
computer room. There, the operator 
inserts the form in the typewriter. 

“Just as soon as the last digit of 
the last item is typed, the alwac 
literally “takes off’ to make the 
required calculations, which would 
take at least eight hours by hand. 
In two minutes, the computer starts 
typing out the required answers. There 
are 104 answers, which the design 
engineer uses to evalute his design. 
The items include: weight of copper 
wire, primary resistance, total flux, 
flux densities and ampere-turns 
required in each part of the magnetic 
circuit, core losses, no-load amperes 
and kw., locked-rotor current and 
torque, breakdown torque, full-load 
performance, costs of active materials, 
etc. If the results do not indicate a 
satisfactory design, the engineer 
decides what items of input to change, 
and requests a new run. 

“Checks have shown that results 
calculated by the new procedure defi- 
nitely correlate better with tests, espe- 
cially for low-speed or multi-speed 
motors. Experience demonstrates that 
engineers do a more thorough design 
job—in less time. For example, to 
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“With the alwac computer (above) we have made more than 2000 basic design calculations since 
February 1956, which, if made by longhand would have taken an engineer more than 5 years to complete.” 


design eight ratings of the line series 360 diam- 
eter ratings, some 163 complete designs were cal- 
culated, so as to be sure to have the best design. 

“Reliance has been making effective use of its 
digital computer for design work since late Jan- 
uary 1956. The effectiveness and usefulness of 
this machine is increasing steadily. Sooner or 
later, probably all machines will be designed by 
a computer. 


“Most important of all: it is helping engineers 
produce better designs faster, it is helping and 
encouraging them to devote more time and 
thought to the engineering problems, because 
they are freed from so many tedious calculations. 
In addition, all of the above is leading us toward 
better methods. The alwac computer represents 
a most important step torward for Reliance 
Engineering?’ 
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impossible or too costly to solve by pre-computer methods. 


alwac users are increasing operating efficiency, accuracy 
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and speed while reducing costs and improving their 
competitive position. 


For complete specifications and appli- 
cations information, please write to 
Alwac Corporation for your copy of the 
alwac 111€ brochure. 
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The Fetish of Experiment 


Longfellow wrote: “I shot an arrow into the air,/It fell to earth, I knew 
not where . . ./I breathed a song into the air,/It fell to earth, I knew not 
where.” We like this carefree attitude, but some people who have good 
songs to breathe seem unable to go about the task so lightheartedly. They 
feel compelled to have a control group of poets who do not breathe songs 
into the air; they consider it necessary to conduct a survey to determine the 
differential effects of song-breathing and nonsong-breathing poets; and they 
need the assistance of a committee of experts to advise on the proper meth- 
ods of evaluating the data obtained in the survey. 

This is all well enough in dealing with matters that lend themselves to 
experimental study, as some social and educational changes do. The class- 
room use of television provides a good example. Television offers such an 
attractive teaching aid that a large amount of money is certain to be spent 
on teaching films and television material. Careful planning will make it 
possible to compare what is learned under one method of instruction with 
what is learned under another; and it may well be that the experimental 
data will amply justify devoting a considerable portion of our educational 
budget to the preparation of excellent lectures, demonstrations, and per- 
haps even examinations that can be presented on a motion-picture screen 
or a television receiver. 

There are other educational changes that lend themselves to experi- 
mental study, but many of the current efforts to improve the teaching of 
science and mathematics do not. To give teachers a better knowledge of 
their subject matter seems a worth-while activity, but to obtain and analyze 
such evaluative data as can be secured may prove more costly than the 
results justify. Educational changes—desirable ones—range from those 
that are clearly subject to experimental study to those that clearly are not. 
To surround those that are not with the trappings of experimentaiion is 
foolish affectation. 





The AAAS and the National Science Foundation are sending sets of 
books about science and scientists to more than 100 high’ schools, mainly 
to schools that have meager library facilities of their own. We can get 
records of how many times each book was withdrawn. We can get the judg- 
ments of teachers about the usefulness of the program. But the real purpose 
of the traveling libraries is to supplement the library and teaching re- 
sources of the schools and, we hope, to stimulate a few bright students and 
help them to decide whether or not they want to become scientists. Be- 
cause we do not know any feasible method of finding out how successfully 
we accomplish this real purpose, we are not planning to make elaborate 
evaluative studies. The project seems well worth doing, but we shall have 
to rely on unverified judgments in deciding whether or not it is worth 
continuing. 

Andrew Carnegie established libraries because he thought it good to 
have libraries. Abraham Flexner revolutionized medical education because 
he thought that medical education could be greatly improved. There is 
still room for the exercise of good judgment in attempting to bring about 
social and educational improvements. If we have what we think is a good 
song to breathe into the air, let us go ahead and breathe it, without trying 
to fool ourselves by pretending to be carrying out an experiment.—D. W. 
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Science and 


Public Understanding 


As a setting for this paper, I would 
like to go back almost 400 years to a 
rebellion started by a 14-year-old school- 
boy. The boy was Francis Bacon; the 
year, 1575; the setting, Cambridge Uni- 
versity. The rebellion turned out to be 
one of the most important revolutions in 
the whole history of thought, for the 
schoolboy Francis Bacon became the first 
prophet of the scientific age, and to do 
that he had to overthrow the whole sys- 
tem of scientific thought of the philoso- 
phers and learned men of his day. 

Before going any farther, let me ex- 
plain that although I start almost 400 
years ago, I will get up to date very 
quickly, for after saying a little about the 
revolution that Francis Bacon started, I 
want to discuss for a little longer another 
revolution that some of us ought to start. 

Bacon was born in 1561. Henry VIII 
had been dead only a few years, and 
his daughter, Queen Elizabeth, occu- 
pied the English throne. England was 
beginning to become a powerful nation, 
but the Spanish Armada was not de- 
stroyed until Bacon was well along in 
his twenties, It was an age of explora- 
tion, Among Bacon’s contemporaries, 
Henry Hudson explored territory fa- 
miliar to all of us; Francis Drake ex- 
plored other parts of the globe; and Wil- 
liam Harvey explored the blood stream. 
Bacon was undoubtedly influenced by 
these discoveries, but another type of dis- 
covery influenced him even more. He was 
impressed by the invention of the print- 
ing press, and saw that the easy produc- 
tion of books would become a powerful 
influence in educating man and changing 





The author is executive officer of the AAAS. 
This article is based on a paper presented before 
the convocation held at Drexel Institute of Tech- 
nology on 4 Dec. 1956. 
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his thinking. The invention of the com- 
pass made it possible for Hudson, Drake, 
and others to explore the whole world. 
The work of smelters and potters and 
glass makers was producing new mate- 


rials and products of wide usefulness. 


Bacon foresaw that such inventions would 
have a profound influence on the condi- 
tions of human life. 

Bacon also saw the philosophers and 
learned men of his day and was not 
impressed—at least not favorably im- 
pressed—by what he saw. Science in 
Bacon’s time was the possession and priv- 
ilege of a few learned men, philosophers 
who followed the tradition of Aristotle 
and Plato. Bacon found their theories 
sterile. He counted their failure to ob- 
serve natural phenomena and to conduct 
experiments a lack so great as to doom 
their work to everlasting uselessness. 





Social Utility of Inventions 


Contrasting the social utility of inven- 
tions with the sterility of the theory-spin- 
ning of philosophers, Bacon started his 
rebellion. Clearly it was no minor tyranny 
he sought to overthrow. On the contrary, 
he set out to be a giant-killer, to over- 
throw the whole system of scientific 
thought of the philosophers and to re- 
make the world in order that all men 
might live fuller, happier, and healthier 
lives. Prevailing thought before Bacon’s 
time did not conceive of the possibility 
of a drastic improvement in the condi- 
tions of human life. Bacon did conceive 
of such an improvement. He foresaw, 
and was perhaps the first to foresee, that 
this goal could be achieved by a great 
scientific revolution. To the grand de- 
sign of that revolution he devoted his life. 


The science that Bacon sought to estab- 
lish was to be grounded in experiment 
and natural history, was to be productive 
of new inventions, was to provide the 
foundation for an expanding industry, 
and was to serve to better the lot of in- 
dividual men, 

Profound and sweeping as these pro- 
posals were, they have been realized. We 
who live in the age of science and tech- 
nology see the evidence on every hand. 
It would be fun to bring Bacon back to 
life and to serve as his guide while he 
discovered the changes that have taken 
place. Imagine his excitement in pur- 
chasing shirts that need no ironing, socks 
that do not wear out, a stove that lights 
its own fire and extinguishes that fire 
when the meal is cooked, a shiny box for 
the kitchen in which food can be kept 
fresh for long periods, spectacles with a 
hearing aid concealed in the temple. In 
the array of available goods, Bacon might 
be particularly pleased to find the many 
articles made of stainless steel, for one 
of the specific projects he proposed was 
the development of rust-proof steel. He 
even predicted that stainless steel would 
find its first use in the kitchen. 

It would be fun indeed to show Bacon 
a house full of gadgets, a big department 
store, a busy airport, or a modern hospi- 
tal, but the sight-seeing trip should not 
stop with such exhibits. For Bacon knew 
that pure empiricism—experiments of 
fruit, as he called such practice—was 
only part of the task ahead, and that 
more fundamental research—or what he 
called experiments of light—was also 
necessary. Bacon believed that as long as 
one restricted himself to empirical and 
technological work, inventions could 
come only one or two at a time, but ad- 
vances in basic knowledge and under- 
standing of nature’s laws could result in 
whole clusters of useful inventions. It 
seems to me that this was one of Bacon’s 
greatest insights. The dependence of tech- 
nology on basic science is now generally 
recognized. For Bacon to recognize this 
relationship during the comparative in- 
fancy of both experimental science and 
industry shows how remarkably sound his 
judgment was. 

Bacon would certainly want to see our 
modern scientific research laboratories. 
To the prophet who advocated the col- 
lection of great storehouses of the fac- 
tual knowledge of nature it would be an 
exciting experience to visit the Smith- 


179 








sonian Institution, the Library of Con- 
gress, and some of our magnificent zoo- 
logical and botanical parks. To the 
prophet who foresaw that the scientific 
revolution was too great a task for any 
private individual, and who called upon 
King James for government support, it 
would be a revelation to visit the Na- 
tional Science Foundation and the Na- 
tional Institutes of Health and to read an 
account of the federal appropriations in 
support of research and development. 
The philosopher who berated philoso- 
phers for spinning elaborate theories 
without observing the phenomena they 
were discussing would be an ardent sup- 
porter of the close and continuous inter- 
play between experiment and theory that 
characterizes the work of scientists in our 
universities and research laboratories. 

In truth, many of the things that Bacon 
advocated have become common prac- 
tice; many of the things he wanted to see 
come to pass have come to pass. His role 
as the first philosopher of the scientific 
age is completely and permanently estab- 
lished. To my mind, perhaps the best 
summary of his accomplishment is to say 
that he took science away from a little 
coterie of philosophical speculators who 
realized neither its nature nor its poten- 
tialities and gave science to the whole 
world with instructions for making it the 
most powerful instrument man _ has 
known for improving the conditions of 
human life. 


Social Decisions Required 


We have come a long way on the road 
that Bacon charted. Unquestionably, he 
would be enthusiastic over the progress 
that has been made. But he could not be 
complacent, for the very success of sci- 
ence has created a new problem in its 
relationship to the welfare of society. The 
new problem is this: science has become 
so abstract and complex, and is changing 
so rapidly, that it has become extremely 
difficult for the nonscientist to under- 
stand. At the same time, science has as- 
sumed such a fundamentally important 
role in our industrial and technological 
society that it becomes extremely impor- 
tant for the nonscientist to understand its 
nature and the role it plays in our culture 
and our economy. 

Some aspects of this problem are 
widely recognized, but the basic nature 
of the problem is not generally under- 
stood. As a concrete illustration, we have 
the case of the atomic bomb. The bomb 
is a frightening object, and the peril that 
comes from its destructive force is gen- 
erally known, The more profound peril, 
however, is not well recognized. It is the 
fact that society simply cannot digest the 
bomb, and in this respect the bomb is 
symptomatic of the fact that science is 
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gaining greater and greater power, and 
in so doing is posing more and more 
urgent problems for society. As scientists 
gain greater and greater understanding 
and control of the forces of nature, it be- 
comes of mounting importance for so- 
ciety to make the right decisions concern- 
ing the support of science and the control 
and utilization of scientific developments, 

Already we know the nature of some 
of the developments that will require dif- 
ficult social decisions. What will society 
do with the ability to develop power in 
any amount, anywhere on the globe, free 
from dependence on water power or fos- 
sil fuels? What will society do with the 
ability to launch a missile capable of de- 
stroying a city thousands of miles away? 
What will we do with the ability to con- 
struct a factory that requires no human 
operators but only maintenance person- 
nel to keep in repair the machines that 
convert raw materials into finished prod- 
ucts? What will we do with the ability to 
send explorers to the moon? 

These questions arise from the work of 
scientists and engineers, but the questions 
affect all mankind, and the answers that 
are arrived at should result from the 
thinking of other men, and not of scien- 
tists alone. 


Popular Attitudes 


The intelligent cooperation of scientists 
and nonscientists in arriving at answers is 
made difficult by the progress of science 
itself. For as science progresses, other 
men find it more and more difficult to 
appreciate what science is about and to 
understand the scientists’ language, prob- 
lems, and intentions. As scientists have 
moved farther and farther from processes 
and problems that are open to the inspec- 
tion of other men, they have dealt more 
and more in abstractions, have developed 
specialized vocabularies and a technical 
jargon, and frequently have concluded 
that their subject matter is too esoteric 
for general understanding. In truth, it is 
difficult for the nonscientist to know what 
modern science is about. When the scien- 
tist speaks of megaton bombs, of dis- 
tances a billion and more light years 
away, of space that is negatively curved, 
the nonscientist looks puzzled. Even if he 
recognizes the individual words, the mag- 
nitudes are beyond his comprehension, 
and he lacks a framework of experience 
and understanding into which to fit such 
strange concepts. 

The absence of understanding leads to 
confusion and to a public attitude toward 
science and scientists that is muddled in- 
stead of being clear and coherent. On the 
one hand, a considerable amount of anti- 
intellectualism exists. The scientist or 
scholar is frequently an object of sus- 
picion and mistrust. His loyalty is more 





likely to be questioned than is that of 
other men. He is considered strange, un- 
usual, not altogether honest, and some- 
times antisocial. The teacher is a 
“square,” and rigorous intellectual schol- 
arship is out of date. These disquieting 
attitudes show up in many forms and 
places, On the other hand, however, the 
public is not opposed to science; it wel- 
comes and enjoys those fruits of science 
that it can assimilate. There is no serious 
opposition to radar, television, antibiotics, 
or electronic computers, and we know 
that the individual who perfects a cure 
for cancer will be a public hero. Thus, 
while the fruits of science and scholar- 
ship are honored, the scientist is not. This 
is what I mean by saying that popular 
attitudes are muddled. 

It is, I think, a truism that a society 
that does not appreciate the problems 
and the promise of science, the things it 
can do and the things it cannot do, can- 
not derive maximum benefit from the 
potentialities of science. A society that 
eagerly grabs the fruits of science but 
does not accept the scientists who pro- 
duce those fruits cannot make full use of 
the scientific talent that exists in its 
midst. A society that does not understand 
science cannot make the wisest decisions 
on how to use the new powers that sci- 
ence gives it, 

On this point I would like to quote 
from an address given by J. Bronowski at 
the 1955 meeting of the British Associa- 
tion for the Advancement of Science 
(“The educated man in 1984,” Advance- 
ment of Science 12, 301 (1955); Sei- 
ence 123, 710 (1956) ]. Bronowski said: 
“When a society is penetrated, as ours 
is, by technical skills and engines, the 
decisions of state cannot be taken out of 
the context of science. . . . 

“The fate of a nation may hang on an 
error of judgment here. Let me give you 
a slightly mischievous example. In 1945, 
the British Government published. .. . a 
White Paper on the wartime develop- 
ment of atomic energy. Among the docu- 
ments in this White Paper is the directive 
by which Mr. Winston Churchill . . . set 
up the project to make an atomic bomb. 
This directive begins with the words: 
‘Although personally I am quite content 
with the existing explosives. .. . 

“This bland phrase is a monument to 
a nonscientific education. Think what it 
would have implied in a dictatorship—in 
which, as the example of Germany shows, 
the dictator is surrounded by specialist 
advisors who are yes-men, and who are 
therefore bigoted and ignorant even in 
their specialty. In a dictatorship, Mr. 
Churchill’s satisfaction with existing ex- 
plosives would have been the end, not 
the beginning, of serious research toward 
an atomic bomb, .. . I do not much care 
for atomic bombs myself, but still less 
do I care to have them judged in phrases 
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like Mr. Churchill’s. In 1941, they might 
have weighed life and death between this 
country and Germany; and what brought 
down the scales was not the wisdom of 
statesmen, but the democratic tradition 
which caused Mr. Churchill to waive his 
own unwisdom. 

“This example shows us_ succinctly 
what voters and statesmen do not know. 
I have called Mr. Churchill’s astonishing 
phrase a monument to a nonscientific 
education. For it could have been written 
only by a man, an intelligent man, who 
simply does not understand how big a 
million is. The difference between atomic 
explosives and ordinary explosives is the 
difference between the length of a nu- 
clear bond and a molecular bond; and 
this is a factor of more than a million. 
To suppose somehow that, in multiply- 
ing the energy of an explosive by a mil- 
lion, you are doing nothing very different 
from multiplying it by two, or five, or 
ten—that is simply not to grasp the scale 
of the world... . 

“Here we reach the nub of what we 
mean by a culture. Of course, we do not 
want members of Parliament to be 
atomic physicists or experts in virus dis- 
eases... . Why should they be? They are 
not literary critics or historians. Yet, 
without being specialists, they know the 
difference between Milton and Kipling, 
and what sentiments each of these minds 
stand for. They know that Pitt and Na- 
poleon were contemporaries and that, in 
the nature of things, the Industrial Revo- 
lution in England came before and not 
after the American Civil War, But in the 
field of science, the voters and those 
whom they elect have absorbed no such 
implicit knowledge. They have no frame- 
work into which to fit new information, 
no standards to test it by, and no vocabu- 
lary with which to handle it. If I were 
to say with enough solemnity that the 
stars must be very young because they 
are made of neurons and enzymes, no 
statesman would wink at me. . . 

In this quotation and earlier, I have 
tried to demonstrate the importance to 
the world of having statesmen and voters 
with an intelligent and discriminating 
understanding of science. Let me discuss 
the steps necessary to attain such under- 
standing. Those steps fall under the two 
familiar headings of education and pub- 
lic relations, 





Education 


Education in science needs much im- 
provement. I am not here talking about 
the education of scientists, but about a 
more difficult problem—the education of 
nonscientists. This is not the place to go 
into details of educational reform, but it 
is pertinent to point out that there is a 
shortage of science teachers; that far too 
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many science teachers are inadequately 
educated in their subject matter; that 
these conditions are likely to continue so 
long as prospective teachers can receive 
higher salaries and enjoy greater prestige 
in industry; that many science courses are 
dry, dull, and crowded with inappropri- 
ate and sometimes incorrect subject mat- 
ter; that most college courses are de- 
signed almost exclusively for the future 
scientist; and that at all levels science is 
too frequently taught as a collection of 
facts instead of as a method of gaining 
knowledge. These are serious shortcom- 
ings, but I pass over them here in order 
to point out a more fundamental reform 
that is necessary. 

When the traditional curricula of our 
schools and colleges were established, 
science was not included because it was 
not a necessary part of a good general 
education. For general cultural purposes, 
students had to master their mother 
tongue; they had to learn something of 
history and the arts; they had to acquire 
a modicum of arithmetic; they needed an 
introduction to ethics and morals and 
forms of government; and they needed 
some knowledge of the language and cul- 
tural traditions of other peoples. But stu- 
dents did not need science because adults 
could get along quite well without know- 
ing science. 

Later, as science came into greater 
prominence, American schools and col- 
leges offered courses in science, but 
usually as electives rather than as an in- 
tegrated part of a general curriculum. 
Much science is taught, and we have ex- 
cellent technical schools. If a student 
wishes, he can go through college taking 
science or engineering courses and very 
little else. On the same campus his class- 
mates with other interests can graduate 
with practically no science at all. Such 
specialism results in the nonscientist 
learning too little science, and the scien- 
tist, too little else. In England and the 
European countries, the separation has 
been even sharper. Special schools and 
colleges have been developed for students 
who want to study science, but these 
schools are intended for the training of 
future artisans, engineers, scientists, and 
technicians. The future lawyers, civil 
servants, statesmen, and men and women 
of general education continue to attend 
schools that follow the classical tradition. 
Neither in Europe nor in the United 
States has science become a generally 
accepted part of a liberal education. 

The reasons that were valid in keeping 
science out of the traditional curricula 
are no longer valid. It is no longer true 
that most educated people can get along 
quite well without an understanding of 
science, It is as important for a Con- 
gressman to understand the impact of 
science on society as to understand the 
impact of nationalistic strivings on the 


stability of government. It is as important 
to understand the language of mathe- 
matics as the language of Ancient Rome. 
It is as important for a citizen to under- 
stand the influence of scientific and tech- 
nological developments on the economy 
of his country as to understand the his- 
torical influences that shaped that coun- 
try. Science has become an instrument of 
such power in changing society—whether 
the change be good or bad—that no na- 
tion that pretends to have an educated 
citizenry can neglect it. To do so is not 
only to remain ignorant, but to imperil 
the whole future of the nation. 


Public Information 


As a second point of attack, there is a 
public relations or public information 
aspect, as well as a formal educational 
aspect, to the problem of bridging the 
gulf between scientist and nonscientist. 
It is important to give a better under- 
standing of science to students who are 
now in school. But it is also important 
to give such an understanding to the vot- 
ers and policy makers of today. This is a 
huge undertaking, but fortunately there 
already exists a considerable effort to in- 
form the public about science. Industry, 
scientific associations, and universities 
are engaged in a variety of adult educa- 
tion and public information programs. 
We have an able group of science writers 
whose professional competence is devoted 
to the task of teaching science to the lay 
public. It is true that too much of the 
popular information about science deals 
with discoveries and not with the proc- 
esses by which they were achieved; too 
much attention is given to getting an 
earth satellite into its orbit before the 
Russians succeed in a similar effort, and 
not enough attention to the scientific 
meaning of having an instrumented bas- 
ketball circling the globe a few hundred 
miles out in space; too much of science 
writing deals with black boxes, magic 
cures, and so-called modern miracles, 
and too little with a greater understand- 
ing of the processes of nature. These dis- 
proportions exist, but we know they exist, 
and scientists, science writers, radio and 
television producers, and others who con- 
tribute to public education can work to- 
gether to bring about better balance and 
better general understanding. 

Scientists must take the initiative for 
improving science education, for making 
science part of liberal education, and for 
giving the public a better understanding 
of science. They see the problem most 
clearly, and they have taken some of the 
steps that led to the present gulf of mis- 
understanding. They must take the first 
steps to close that gulf. 

It seems to me a matter of utmost im- 
portance that the gulf be closed, that we 
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secure a better general understanding of 
science and a better integration of sci- 
ence into the culture of our time. It 
seems necessary first because a growing 
gulf of lack of understanding endangers 
the continued support of scientific work. 
Second, it seems necessary because sci- 
ence and engineering have become and 





must continue to be a fundamental sup- 
port of the way of life and the type of 
society we wish to continue. The future 
of science depends largely upon public 
understanding and acceptance; the wel- 
fare of the world depends largely upon 
the future of science and the wisdom 
with which society handles the problems 


Postglacial 


Hypsithermal Interval 


Edward S. Deevey and Richard Foster Flint 


It is generally agreed (J) that some 
time after about 11,000 years ago, when 
continental ice sheets disappeared from 
the more temperate parts of northwest- 
ern Europe and northeastern North 
America, most of the world entered a 
period when mean annual temperatures 
exceeded those of the present. We have 
objected (2) to the term postglacial cli- 
matic optimum, which is in widespread 
use for this warm climatic phase, but 
our suggested term, thermal maximum 
(2), is likewise open to objection (3). 
In both nomenclature and stratigraphy, 
the definition of the interval has seemed 
inseparable from the problem of the 
“Little Ice Age” (4), but a recent in- 
terpretation (5) of glacial events in the 
Glacier Bay district of Alaska has been 
helpful in clarifying our thinking. 

We propose to recognize the hypsi- 
thermal interval, adopting the term ap- 
plied by Chiarugi (6), but changing its 
spelling and redefining it as the time 
represented by four pollen zones, V 
through VIII in the Danish system. 
More precisely, it was the time of abun- 
dant hazel (Corylus) pollen in lake and 
bog sediments in Germany, from the first 
rise of hazel at the bottom of zone V to 
its decline (and that of Quercus + Tilia 
+ Ulmus pollen) to values below 10 per- 
cent of total arboreal pollen at the bot- 
tom of zone IX (7). In effect, this re- 
definition calls for a return to the strati- 
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graphic scheme of Rutger Sernander as 
modified by von Post. (8); the interval is 
the equivalent of von Post’s postarktisk 
varmetid. 


Stratigraphy 


For the stratigraphy of the time repre- 
sented by the last 12,000 years, north- 
western Europe is the best-known region, 
and it is there that we look for a point 
of departure. Although the designation 
of a type section is customary in strati- 
graphic practice, we omit it through in- 
ability to choose, among several thousand 
published pollen sequences, a single one 
more suitable than a hundred others. In- 
stead, we give in Table 1 summaries of 
the postglacial pollen stratigraphy of 
Denmark and northern Germany. The 
numerical system of zonation is the 
Danish one (9). The dating of the zonal 
boundaries is approximate, but it incor- 
porates radiocarbon evidence (2, 10) as 
well as other data (1/7). The table also 
gives the dates of recurrence horizons in 
Swedish bogs (/2), the radiocarbon- 
dated glacial maxima in the Glacier Bay 
district (5), and a generalized pollen 
stratigraphy of eastern North America 
that incorporates the recent work of 
Leopold (13). 

The climatic character of the Euro- 
pean phases is broadly but convincingly 
shown by the estimated displacement of 
the alpine timberline in Switzerland 
(14), which is also included in Table 1. 
With this information, as with other 





that are raised by scientific and engineer- 
ing developments. 

Perhaps we need another revolution in 
thought, a revolution led by another en- 
thusiastic and devoted rebel who will 
make it his life’s work to bring about 
the better integration of science into the 
complex web of modern life and culture. 


phytogeographic evidence, it is difficult 
to separate the effects of temperature 
from those of precipitation, but if tem- 
perature variation was primary—as much 
other evidence suggests (15), it is reason- 
able to apply the lapse rate in calculating 
the temperature anomalies. This leads to 
the inference that the thermal maximum 
of 2° to 3°C above the present occurred 
in sub-Boreal time in Switzerland, and 
that temperatures higher than today’s 
prevailed from Boreal through  sub- 
Boreal time. 





Nomenclature 


The long, warm interval spanned by 
Danish pollen zones V through VIII, 
which has been dated from approxi- 
mately 7000 B.c. to approximately 600 
B.C., We propose to call the hypsithermal 
interval. We have changed the spelling of 
Chiarugi’s ipsotermico (6) to conform 
with the English style of Greek adjec- 
tives and to express the customary dis- 
tinction between hypsi-, high, and hypso-, 
a height. Chiarugi’s original definition 
was explicitly based on rock-stratigraphic 
units, but it included his pollen zones III 
through IVb, thus excluding zone Va, 
sub-Boreal. The exclusion seemed rea- 
sonable in the light of the pollen stra- 
tigraphy of maritime Etruria and of 
other facts known in 1936, but it can now 
be seen that it makes the hypsithermal 
interval too short. 

Apart from its priority, we prefer this 
term to others because (i) optimum is 
subjective and, when it is applied inter- 
changeably in arid and humid countries, 
ambiguous; (ii) thermal maximum, as 
Antevs (3) has stated, applies to a strati- 
graphic horizon or to a point in time, 
not to a zone or its time equivalent; (iii) 
xerothermic usually implies too much 
that is unknown and is at best of local 
application; (iv) altithermal (16) is an 
etymologic hybrid. and its stratigraphic 
basis has never been defined—as it is 
dated, it applies to only part of the zone 
in question; (v) megathermal (17), al- 
though correctly formed, is uninforma- 
tive as to how “big” or “mega-” was the 
temperature; was the interval, for in- 
stance, more megathermal than the 
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ineer- warmest part of the Sangamon inter- By including zone VIII, the sub- is especially notable; it led to the oxida- 
glacial? Boreal, we express dissent from a com- tion of peat under recurrence horizon 
10n in By broadening the stratigraphic defi- mon misconception—that, because con- III, the classic Grenzhorizont of C. A. 
er en- nition to include pollen zones V through ditions in Fennoscandia were optimal for Weber, and was responsible for Ser- 
» will VIII in the German and Danish se- elm and linden during Atlantic (Lit- nander’s interpretation of the end of the 
about quences, we emphasize the fact that the torina) time, the postpluvial arid phase “warmth period” as catastrophic. 
to the hypsithermal interval, though prevail- of the American Southwest must have Matthes (4) introduced the term Little 
ture, ingly warmey than the present, included been of Atlantic age. In particular, by Ice Age for an episode of renewed glacia- 
several thermal maxima with intervening keeping in mind the recurrence horizons tion that began sometime after the driest 
cooler phases. Some may quarrel with the of bogs and their climatic implication part of postglacial time and culminated 
inclusion of all of zone V, which was laid that several oscillations of atmospheric in or shortly before the 18th century 4.D., 
down when the climate was warming moisture were superposed on the post- since which time glaciers in many parts 
rapidly, but this is a matter of conven- glacial thermal variation, we begin to of the world have been shrinking. The 
ficult ience: it is easier to obtain agreement understand the confusing fact that parts renewed glaciation appears to have been 
ature on the lower boundary of a pollen zone of the hypsithermal interval were warmer restricted to mountains; it has not been 
‘lil than it is to decide the precise time at than others. Among the warmer episodes, manifested by continental ice sheets, at 
saa which rising temperature equaled that the run of dry, hot summers immediately least in temperate latitudes. Antevs’ dat- 
asc of today. preceding 600 B.c. in northwest Europe ing (16) of the “altithermal” (5000- 
ating 
ds to : ; : : oie : 2 ; 
mum Table 1. Late-glacial and postglacial stratigraphy of northwestern Europe and northeastern United States, including recurrence horizons 
ured in Swedish bogs; alpine timberline in Switzerland according to Liidi (14) ; glacial episodes at Glacier Bay, Alaska, according to Yale 
saa radiocarbon dates (5). 
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2500 B.c.) is based on the belief that 
warm dry conditions ended in the South- 
west when the “Little Ice Age” (his 
“medithermal”) began, roughly 4000 
years ago according to indirect evidence 
(the age of certain modern salt lakes). 
More direct dating, by radiocarbon, of 
glaciations in Alaska and British Colum- 
bia shows that several (probably five) 
glacial episodes have occurred in Alaska 
since 5000 B.c. (5). The oldest of these, 
which has been dated to the time of the 
Boreal-Atlantic transition, may prove to 
be of Long Draw (=Cochrane?) age 
(18); it antedated the “Little Ice Age” 
as dated by Matthes and as currently un- 
derstood. A later glacial advance, dated 
between 2380 and 1340 B.c., may repre- 
sent Matthes’ “Little Ice Age”; it was 
followed by others about 600 B.c., about 
A.D. 400, and about A.p. 1200. Thus, some 
of the glaciations overlap some of the 
warmest parts of hypsithermal time, as 
do some of the bog-recurrence phe- 
nomena, We therefore consider that the 
glacial chronology of Alaska and the 
Cordillera must no longer be allowed to 
obscure understanding of better-known 
regions. Our hypsithermal unit begins 
and ends at identifiable levels in strati- 
graphic sections, as the “Little Ice Age” 
does not, and the overlying zone, al- 
though its plant assemblages imply 
cooler climate, is nonglacial. 
Reemphasizing the fact that any geo- 
logic time interval must have a basis in 
stratigraphy, we must face the semantic 
problem raised by the term zone. The 
code of the Committee on Stratigraphic 
Nomenclature (19) accepts zone as a 
time-stratigraphic unit of lower rank than 
stage, but provides no time equivalent, 
as age is the time equivalent of stage. 
Some authorities consider that as zone is 
strictly defined by fossils, not by lithol- 
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ogy, it is an aberrant kind of rock-strati- 
graphic unit (such as bed) and needs no 
time equivalent. Dunbar and Rodgers 
(20) point out, however, that all time- 
stratigraphic units (stage, series, system) 
are, or should be, defined by included 
fossils, and consider that zone is the same 
kind of unit, but usually finer and more 
likely to be local. They urge the use of 
H. S. Williams’ (27) term chron and its 
compounds as the time equivalent for 
zone, but these terms (palynochron 
would be the appropriate term for the 
time of a pollen zone) will probably not 
find favor with pollen stratigraphers, few 
of whom have troubled to inform them- 
selves of stratigraphic procedures. We 
have used the informal term interval in 
designating the time equivalent of the 
four pollen zones that comprise the hypsi- 
thermal; for the time equivalent of a 
pollen zone, we (2) have previously pro- 
posed climatic phase. The hypsithermal 
time-stratigraphic unit may not often 
need a name above and beyond its com- 
ponent zones, but when it does, logic and 
usage agree in suggesting that the term is 
substage, not superzone. 


Conclusion 


Restricting the previously proposed 
term, postglacial thermal maximum, to 
a time-stratigraphic horizon or a point 
in time, we adopt Chiarugi’s term hypsi- 
thermal as a substitute for climatic op- 
timum and other unsuitable terms. Defin- 
ing the stratigraphic unit whose time was 
hypsithermal, we assign to it four pollen 
zones, V through VIII in the Danish sys- 
tem, Boreal through sub-Boreal in the 
Blytt-Sernander terminology, dated ap- 
proximately from 7000 to 600 B.c. Strati- 
graphic-chronologic sequences expressing 





fluctuations of atmospheric moisture (for 
example, recurrence horizons in bogs) or 
of glaciation in mountains (for example, 
the “Little Ice Age”) are held to be in- 
dependent and are not allowed to ob- 
scure the importance of temperature 
variation as an important basis of Pleis- 
tocene (including postglacial) _ strati- 
graphic subdivision. 
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News of Science 


Parity Not Conserved 


The department of physics of Co- 
lumbia University has announced that 
very recent experiments on the physics 
of elementary particles have shown that 
parity is not conserved in weak interac- 
tions. This finding destroys one of the 
basic laws built into all physical theories 
of the last 30 years. The experiments 
were as follows: 

1) The beta-decay of oriented nuclei, 
C. S. Wu of Columbia University in col- 
laboration with E. Ambler, R. Hayward, 
D. D. Hoppes, and R. P. Hudson of the 
National Bureau of Standards. 

2) The angular asymmetry in electron 
decay of mu mesons, Richard L. Gar- 
win, Leon M. Lederman, and Marcel 
Weinrich of Columbia University. 
(Note: Garwin is also a staff member 
of the I.B.M. Watson Scientific Labo- 
ratories. ) 

Both of the afore-mentioned experi- 
ments were suggested by two theoretical 
physicists, T. D, Lee of Columbia Uni- 
versity and C. N. Yang of the Institute 
for Advanced Study, Princeton, N.J. 
The first of a series of three papers on 
the subject was entitled “Is parity con- 
served in weak interactions?” The ex- 
periments designed to answer this ques- 
tion give a decisive answer—parity is 
not conserved. 

The concept of parity, although actu- 
ally significant only in the realm of 
microscopic physics, has a well-defined 
everyday definition. One way of describ- 
ing this is as follows: 

Suppose that we are in communica- 
tion with an intelligent civilization on 
another world and wish to determine 
whether their clocks run in the same 
sense as ours do—or again, whether they 
mean the same thing by left-handed and 
right-handed as we do. We have always 
believed that communication of this 
idea, in the spirit of this analogy, is im- 
possible. There was no absolute, uni- 
versal sense to “handedness.” However, 
the stranger’s laws of physics are per- 
fectly good—even if his definition is 
opposite to ours for, say, a left-hand 
screw and a right-hand screw. The state- 
ment that the two worlds, one based on 
a left-handed system and one based on 
a right-handed system, have the same 
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laws in physics is known as an “invari- 
ance principle”; that is, the laws of 
physics are said to be invariant or un- 
changed, if the right-hand and the left- 
hand convention are interchanged. The 
interchange is a reflection in the sense 
that a mirror image is a reflection in 
the plane of a mirror. Physicists refer to 
this reflection as a “parity operation.” 
The principle of invariance to reflection 
or to parity operation has been built 
into physical theories since 1925 and 
serves as a severe restriction on the types 
of laws predicted by these theories. It 
is this principle which has been destroyed 
by the recent Columbia experiments. 
The main reason for this is that it has 
been discovered that elementary par- 
ticles—neutrinos and mesons—possess a 
“handedness” as an intrinsic property. 
One must now speak of a left- or right- 
handed neutrino, for example. More 
precisely, these particles must now be 
considered to possess, in addition to 
charge, mass, spin, and so forth—prop- 
erties analogous to a screw—that is, a 
favored rotation (spin) and an advance 
along the axis of rotation, either in the 
right-handed or the left-handed manner. 
Another way of describing the situa- 
tion is to compare an elementary (spin- 
ning) particle with a spinning bullet. If 
the shape of the bullet were a perfect 
cylinder, there would be no screw de- 
fined or no handedness, since the two 
ends of the bullet are identical. The new 
concept of particles is now in analogy 
with a normal bullet (pointed nose) 
which differentiates one end of the spin 
from the other. Particles which “point” 
in one direction relative to the sense of 
rotation are called right-handed, and so 
forth. The fact that such particles exist 
on this world and on the other world 
now permits an absolute identification 
of right and left hand between the two 
worlds, in violent disagreement with 
previous concepts. No theory which has 
included the parity idea would have 
been successful, These experiments, bril- 
liantly proposed by Lee and Yang, now 
at last open the way to a correct and 
unifying theory of elementary particles. 
Lee and Yang also point out that the 
over-all symmetry of the universe may 
still be preserved by assuming that, if 
our galaxy is essentially right-handed, 


some distant galaxy may be in turn left- 
handed. It may be that this assumed 
distant galaxy is identical to the hypo- 
thetical antimatter, now a subject of in- 
tense speculation. This would represent 
an enormous simplification in our theo- 
retical attack on the structure of the 
universe. 

University of Chicago nuclear physi- 
cists also have reported experiments that 
contribute to the contradiction of the 
principle of conservation of parity. Re- 
sults of the tests, begun in September, 
parallel those announced by Columbia. 

In relatively simple experiments, Val- 
entine L. Telegdi, associate professor of 
physics, and Jerome I. Friedman, re- 
search associate, both in the university's 
Enrico Fermi Institute for Nuclear Re- 
search, used the decay of the pi meson 
to show that matter is not equally “right- 
and left-handed” but has a definite pref- 
erence for one. This was determined by 
the decay tracks of the meson in photo- 
graphic emulsions. Comparisions of the 
Chicago results with those of the Co- 
lumbia experiments, which used elec- 
tronic, rather than emulsion, techniques, 
were made by telephone. 


Regional Consultants on Science 
and Mathematics Teaching 


In order to meet more effectively the 
goals of the AAAS Science Teaching Im- 
provement Program during the coming 
year, a plan for regional consultants in 
science and mathematics to serve col- 
leges and universities has been estab- 
lished. The consultants will be available 
for visits to colleges and universities in 
their areas upon invitation by the insti- 
tutions. In accepting responsibility for 
this work, the 20 consultants will actually 
be additions (without compensation) to 
the staff of STIP, which will pay travel 
expenses and a small allowance for sec- 
retarial help. The schedule of visits will 
be the responsibility of each consultant. 
This regional consultant service has been 
made possible by a grant to the AAAS 
from the General Electric Educational 
and Charitable Fund. 

STIP is an action program to increase 
the number of well-qualified science and 
mathematics teachers at the secondary- 
school level. In order to carry out STIP, 
the cooperation of scientists in all parts 
of the country must be obtained. Suc- 
cess will depend to a considerable de- 
gree upon decisions and activities on a 
local basis. During the first year of oper- 
ation, representatives of STIP presented 
the program to scientists on 50 college 
and university campuses, in state and 
regional meetings called by STIP, and 
at meetings of 12 state academies of sci- 
ence as well as of other professional sci- 
entific societies. In these travels many 
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good suggestions were obtained; counsel 
was given on the development of local 
projects, and cooperation was sought in 
the attainment of STIP objectives. 

The frequent suggestion that visits to 
a campus from a representative of a na- 
tional scientific society can be of value 
in the stimulation of local activity has 
resulted in the project for regional con- 
sultants. In calls on colleges and uni- 
versities the consultants might: (i) meet 
with staff members in education and 
science jointly to consider problems of 
science and mathematics teacher educa- 
tion; it would be desirable in these con- 
ferences if at least one representative of 
the state department of education could 
also be present, and possibly also second- 
ary-school teachers; (ii) suggest ways in 
which colleges and universities might 
maintain closer working relationships 
with science and mathematics teachers 
in secondary schools; (iii) review pos- 
sibilities for achieving greater awareness 
of the need for strong programs in science 
and mathematics, on the part of the gen- 
eral public, school boards, and school ad- 
ministrators; (iv) take part in the dis- 
cussion of programs to interest more 
young people in the study of science and 
mathematics and the preparation for 
careers in science, engineering, and teach- 


f 
( 


ing; (v) seek information about promis- 
ing programs which can be shared with 
other consultants and with the STIP 
office; (vi) discuss ways in which the 
AAAS, through STIP and other activi- 
ties, may be of assistance in the improve- 
ment of science teaching. 

The regional consultants for various 
areas are the following: New England. 
selection to be made by American Acad- 
emy of Arts and Sciences; New York, 
Lowell D. Uhler (biology), Cornell 
University; Pennsylvania, New Jersey, 
Marsh White (physics), Pennsylvania 
State University; Virginia, West Vir- 
ginia, E. J. McShane (mathematics), 
University of Virginia; Maryland, Dela- 
ware, District of Columbia, I. E. Wal- 
len (zoology), assistant director, STIP 
(on leave from Oklahoma A&M Col- 
lege); North Carolina, South Carolina, 
Walter M. Nielsen (physics), Duke Uni- 
versity; Georgia, Alabama, Florida, Rus- 
sell H, Johnsen (chemistry), Florida 
State University; Ohio, Michigan, Indi- 
ana, A, B. Garrett (chemistry), Ohio 
State University; Wisconsin, Minnesota, 
Kenneth O. May (mathematics), Carle- 
ton College; Illinois, Missouri, Iowa, 
Jerry J. Kollros (zoology), State Univer- 
sity of Iowa; Kentucky, Tennessee, F. 
Lynwood Wren (mathematics), George 
Peabody College for Teachers; Mississip- 
pi, Arkansas, Louisiana, Houston Karnes 
(mathematics) Louisiana State Univer- 
sity; Nebraska, Kansas, G. Baley Price 
(mathematics), University of Kansas; 
Montana, North Dakota, South Dakota, 
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Adrien L. Hess (mathematics), Montana 
State College; Oklahoma, Texas, Joe P. 
Harris, Jr. (biology), Southern Metho- 
dist University; Colorado, Wyoming, 
Burton W. Jones (mathematics), Uni- 
versity of Colorado; New Mexico, Ari- 
zona, M. G. Seeley (chemistry), Uni- 
versity of Arizona; Utah, Nevada, Mel- 
vin C, Cannon (chemistry), Utah State 
Agricultural College; Washington, Ore- 
gon, Idaho, E. G. Ebbighausen (phys- 
ics), University of Oregon; California, 
Norman A. Watson (physics), Univer- 
sity of California (Los Angeles). 

Joun R. Mayor 
AAAS Science Teaching 
Improvement Program 


Ziirich and the Hungarian Crisis 


The students of the Swiss Federal In- 
stitute of Technology, Ziirich, canceled 
their traditional banquet and ball this 
year in order to carry out a collection to 
pay the expenses of Hungarian refugee 
students so that they might continue their 
studies in Switzerland. At almost the 
same time, the students and staff of the 
University of Ziirich passed the following 
resolution: 

“1) We the Professors, Lecturers and 
Students of the University of Zurich, as- 
sembled in the Great Hall, express our 
indignation and loathing at the inhuman 
action of the Communist rulers of Russia 
against the Hungarian efforts towards 
freedom. 

“2) We unconditionally condemn the 
renewed subjugation of the Hungarian 
people, which is a flagrant violation of 
the right to self-determination, the main- 
tenance of which was solemnly guaran- 
teed by Soviet Russia. 

“3) We express our admiration and 
are deeply moved by the heroic struggle 
of the Hungarian people and bow our 
heads mournfully, thinking of the dead 
who have given their lives, fighting for 
liberty. We mourn with their widows 
and orphans and vow our aid wherever 
an opening can be found for any help. 

“4) We appeal to all Universities of 
the Western World to unite in the strug- 
gle against the moral, physical and spirit- 
ual subjugation of the peoples of Europe 
and to search for ways and means of 
liberating them from their shackles. 

“5) We stand up for human dignity 
and the human rights which in the case 
of entire peoples have been shamefully 
trampled on by Soviet Russia, and we 
pledge our support in defence of the 
freedom of learning. 

“6) We are not content with a mere 
protest and unite in a solemn vow neither 
to maintain nor accept any kind of sci- 
entific or cultural relations with Soviet 
Russia, as long as the Communist rulers 
of Russia continue to dishonour Hungary 


or any other European nation by brutal 
repression of spiritual liberty and to rob 
it of its hereditary culture. 

“7) We call on all concerned to ex- 
clude Soviet Russia entirely from any 
economic, athletic and ideological rela- 
tions.” 


Retinal Pigment in Deep-Sea Fish 


It has been known that the visual pig- 
ments of fish are not all alike. Wald has 
made the generalization that the retinal 
pigments of fresh-water forms are purple 
(porphyropsins) and those of coastal 
marine forms rose-colored (rhodopsins). 
To these, E. J. Denton and F. J. Warren 
[Nature 178, 1059, (10 Nov. 1956) ] have 
now added another group of visual pig- 
ments that are characteristic of deep-sea 
fish. These pigments, which are golden, 
have been designated as chrysopsins or 
visual golds. 

Experiments were carried out on board 
R. V. Sarsia with the fresh retinae of 
four species of deep-sea fish from the Bay 
of Biscay (Stomias boa, Flagellostomias 
sp., Argyropelecus olfersii, Mycotum 
punctatum). The unbleached retinae 
were golden on simple visual inspection. 
The changes in spectral absorption on 
bleaching were those of retinal photosen- 
sitive pigments differing from visual pur- 
ple in that their maxima were displaced 
about 20 mu toward the blue end of the 
spectrum. A retinal pigment with a very 
similar absorption curve has recently 
been found in the conger eel, which is a 
deep-sea form when young and again, 
finally, when mature. 

The golden retinal pigments found by 
Denton and Warren to occur in high 
density in all of their deep-sea fish are 
admirably suited for efficient utilization 
of that particular fraction of daylight 
which reaches deep oceanic waters. Ad- 
ditional experiments aboard R. R. S. 
Discovery showed that 15 species of deep- 
sea fish contained golden retinal photo- 
sensitive pigments and that only one 
oceanic fish, a surface form (Saurus 
scombresox), had visual purple. 


—W. L. S., Jr. 


High-School Mathematics Club 


A national high-school mathematics 
club, Mu Alpha Theta, has been formed. 
This is the first time that such an organi- 
zation has been established at the na- 
tional level, and it is expected that exist- 
ing and future high-school mathematics 
clubs, if properly qualified, will wish to 
join the new organization. 

The officers of the governing council 
are as follows: pres., Henry L. Alder, 
Department of Mathematics, University 
of California, Davis; v. pres., Edward 
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L. Walters, head, Mathematics Depart- 
ment, William Penn Senior High, York, 
Pa.; sec.-treas., Josephine P. Andree, Box 
1127, University of Oklahoma, Norman, 
Okla. The council also includes four 
governors-general: Ida May Bernhard, 
consultant in secondary education, Texas 
Education Agency, Austin 11, Tex.; 
Nellie M. Kitchens, head, Department 
of Mathematics, Hickman High School, 
Columbia, Mo.; John R. Mayor, direc- 
tor, AAAS Science Teaching Improve- 
ment Program; and Virginia Lee Pratt, 
Mathematics Department, Central High 
School, Omaha, Neb. For further infor- 
mation, address the secretary-treasurer. 


Jobs for Hungarian Refugees 


In cooperation with the President’s 
Committee for Hungarian Refugee Re- 
lief, the National Academy of Sciences— 
National Research Council has estab- 
lished an office at Camp Kilmer, N.J., to 
help identify and place people having 
advanced scientific or other scholarly or 
professional training among those who 
have escaped from Hungary. So far the 
United States has agreed to accept 21,500 
refugees, and groups are arriving each 
day at Camp Kilmer by plane and ship. 

The Academy-Research Council 
would be glad to learn of openings that 
may be available for people with ad- 
vanced training in any field of scholar- 
ship or in the professions, particularly 
openings that require the doctorate or an 
advanced engineering degree. Every ef- 
fort will be made to bring such oppor- 
tunities to the attention of those among 
the Hungarians who appear to be quali- 
fied and to provide a channel for direct 
communication between the candidate 
and the institutions where the openings 
exist. 

Because of the limited facilities at 
Camp Kilmer, it is necessary to place 
the escapees rapidly. However, an effort 
will be made to bring known openings 
to the attention of all qualified applicants 
and to give to each person an opportunity 
to consider a variety of employment pos- 
sibilities. The American Council for Emi- 
grees in the Professions is cooperating 
with the Academy-Research Council in 
this effort, as are other national organ- 
izations. 

Arrivals in this country from Hungary 
are in two categories, those with visas 
for immigration (some 6500) and those 
admitted on a “parolee” basis. In the first 
case the law requires a sponsor who will 
guarantee that for a period of 1 year the 
immigrant will not become a_ public 
charge. In the second case the legal 
requirement is less strict, but some de- 
gree of responsibility must be assumed. 
The necessary arrangements in both cases 
are usually made in the community where 
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the person is placed, often with the help 
of local welfare agencies. 

Some language training courses for 
escapees who do not speak English have 
been arranged, and others are being con- 
sidered. Many who do not speak English 
speak French or German. 

When job openings are reported to 
the Academy—Research Council, the fol- 
lowing information should be provided: 
(i) name and location of institution; (ii) 
description of position available, includ- 
ing field of work and nature of duties 
(for example, teaching, research, devel- 
opment, engineering, management) ; (iii) 
level of salary or other support; (iv) 
estimated starting date and duration of 
employment; (v) language requirements, 
and availability of local training in Eng- 
lish if necessary; (vi) name, address, and 
telephone of the representative who 
would carry on further negotiations; (vii) 
housing available (some escapees are ac- 
companied by wife and children) ; (viii) 
group or organization willing to act as 
sponsor, if known; (ix) names of other 
organizations or welfare agencies to 
which the job information may already 
have been given; (x) any other helpful 
information. 

Information on employment oppor- 
tunities should be submitted promptly 
and should be kept up to date as circum- 
stances change. Written material should 
be sent in duplicate, the original to the 
National Academy of Sciences—National 
Research Council, 2101 Constitution 
Ave., NW, Washington 25, D.C. (atten- 
tion: Office of Scientific Personnel), and 
a carbon copy to the National Academy 
of Sciences—National Research Council 
Office, c/o President’s Committee, Build- 
ing 1305, Camp Kilmer, N.J. The tele- 
phone numbers for the respective offices 
are as follows: Washington, Executive 
3-8100, extension 226 or 266; Camp Kil- 
mer, New Brunswick, N.J., Charter 
9-5883, extension 22 or 23. 


Environmental Hygiene 


The Institute of Industrial Health of 
the University of Cincinnati is offering 
a 2-year course to candidates who wish 
to pursue graduate training in environ- 
mental hygiene (industrial hygiene, air 
pollution, industrial wastes, toxicology, 
and so forth). The institute combines the 
facilities of the Kettering Laboratory, 
the colleges of engineering, medicine, 
law, and business administration, as well 
as the staff and facilities of the technical 
laboratories of certain local industries 
and research organizations. 

A candidate should be a graduate of 
an approved school of engineering or 
science. Orientation or additional train- 
ing in chemistry or sanitary engineering 
is preferred but not essential. A master 


of science degree can be awarded after 
1 year of training in residence and the 
submission of an acceptable dissertation. 
The doctor of science degree may be 
given to those who, after the completion 
of the 2-year course, spend an additional 
year in supervised training and present 
a thesis. 

The academic year begins in Septem- 
ber. Applications for admission to the 
first year should be: received before i5 
Apr. Requests for information should be 
addressed to the Institute of Industrial 
Health, Kettering Laboratory, Eden and 
Bethesda Aves., Cincinnati 19, Ohio. 


British Nuclear Tests 


Britain has notified Japan of a danger 
zone around Christmas Island, in the 
western Pacific, during a series of ther- 
monuclear weapons tests to be held be- 
tween | Mar. and 1 Aug. The announce- 
ment brought protests from Japanese 
fishing interests. 

Isao Koide, director of the All-Japan 
Federation of Bonito and Tuna Fishing 
Cooperative Unions, says that his organ- 
ization is asking the British Government 
to suspend tests this year because it is 
feared that radioactive fallouts would 
be likely to drift westward toward Fiji 
Island waters, where Japanese tuna 
fleets ordinarily assemble. Koide indi- 
cated that if London refuses, Japanese 
fleets will be forced to withdraw from 
valuable fishing grounds. 


AIBS Acquires Quarterly Review 


On 1 Jan. the American Institute of 
Biological Sciences became the publisher 
of the Quarterly Review of Biology, hav- 
ing received all rights from the Williams 
and Wilkins Company of Baltimore, 
Md., in return for the sum of $10. The 
Waverly Press retains the printing con- 
tract for a period of 5 years. 

The Quarterly Review was founded in 
1925 by the late Raymond Pearl and is 
the only review journal published in the 
United States which attempts to cover 
biology in the widest sense. It is noted 
not only for its general reviews but also 
in particular for its book review section, 
which is the most extensive in the field 
of biology and which maintains a repu- 
tation for critical and pungent reviews 
that was established by Raymond Pearl 
himself. 

The present editors, B. H. Willier, 
editor-in-chief, Bentley Glass, associate 
editor, and C. P. Swanson, assistant edi- 
tor, will continue in office; and the pres- 
ent advisory board will also be retained. 
The present subscription price of $7.50 
per annum will be reduced to $6.50 for 
AIBS members. 
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Council for Atomic Age Studies 


Columbia University has announced 
the formation of the Council for Atomic 
Age Studies, a ten-member group that 
is made up of representatives from the 
fields of physics, law, philosophy, engi- 
neering, journalism, medicine, business, 
and others. The objective of the council 
is to make the university a center for the 
study of problems facing society as a 
result of the development of atomic 
energy. 

Among the members of the new coun- 
cil are I. I. Rabi, Higgins professor of 
physics and Nobel prize winner; Philip 
C. Jessup, Hamilton Fish professor of 
international law and diplomacy and 
former U.S. ambassador-at-large; Ed- 
ward W. Barrett, dean of the Graduate 
School of Journalism and former Assist- 
ant Secretary of State; John G. Palfrey, 
professor of law, formerly with the Office 
of General Counsel of the Atomic Energy 
Commission; and John M. Kernochan, 
professor of law and director of the uni- 
versity’s Legislative Drafting Research 


Fund. 


Television Psychotherapy 


The use of closed-circuit television for 
group psychotherapy is described in the 
January Archives of Neurology and Psy- 
chiatry. Many new techniques of psycho- 
therapy for mental patients have been 
developed, but they frequently cannot 


be used because of lack of trained per- 
sonnel. 
Closed-circuit television offers a 
method of delivering treatments to a 
large number of patients at one time, 
while still giving the impression of per- 
sonal contact. The experimental program 
in the use of closed-circuit television was 
conducted at Agnews State Hospital, 
Agnew, Calif., under the direction of 
Hyman Tucker, hospital superintendent, 
and under the auspices of the department 
of psychology, San Jose State College. 


Biological Field Station Awards 


Eight biological field stations will re- 
ceive National Science Foundation sup- 
port this year. The grants will be used to 
provide funds for students, chiefly pre- 
and postdoctoral, who wish to conduct 
research at the stations during the sum- 
mer. Some of the institutions still have 
grants-in-aid available, but applications 
should be submitted promptly. 

The field stations are as follows: Ber- 
muda Biological Station for Research, 
St. Georges, Bermuda; University of 
Michigan Biological Station, Cheboygan, 
Mich. (winter address: University of 
Michigan, Ann Arbor, Mich.); Duke 
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University Marine Laboratory, Beaufort, 
N.C. (winter address: Duke University, 
Durham, N.C.); Friday Harbor Labora- 
tories of the University of Washington, 
Friday Harbor, Wash. (winter address: 
University of Washington, Seattle, 
Wash.); Highlands Biological Station, 
Highlands, N.C. (winter address: Wes- 
leyan College, Macon, Ga.) ; Lake Itasca 
Forestry and Biological Station, Itasca 
Park, Minn. (winter address: University 
of Minnesota, Minneapolis, Minn.); 
Mountain Lake Biological Station, 
Mountain Lake, Va. (winter address: 
University Station, Charlottesville, Va.) ; 
and University of Oklahoma Biological 
Field Station, Willis (Lake Texoma), 
Okla. (winter address: University of 
Oklahoma, Norman, Okla.). 


Data Processing for Industry 


A course on electronic data processing 
for business and industry will be pre- 
sented by Canning, Sisson and Associates, 
and Data Processing Counselors at the 
Sheraton-Blackstone Hotel, Chicago, III., 
from 25 Feb. through 1 Mar. The course 
is unusual because of its emphasis on the 
applications aspect of electronic data 
processing rather than on the details of 
particular equipment. 

Included in the program are sessions 
on patterns of data processing, making a 
systems study, procedural analysis, and 
planning the electronic system. Another 
session will be devoted to a new area in 
data processing that stresses fast access to 
file information and almost instantaneous 
reporting to management of the effects of 
each day’s transactions. 


NSF Budget Request 


The budget request for the National 
Science Foundation for fiscal 1958 is for 
approximately $65 million, compared 
with appropriations of $40 million for 
fiscal 1957 and $16.12 million for fis- 
cal 1956. The budget request is for 
the allocation of funds in the following 
principal ways (comparable figures for 
the allocations in 1957 are in paren- 
theses) : support of basic research in the 
sciences, $30 million ($16.25 million) ; 
development of manpower (fellowships, 
science education, register of scientists, 
and including $9.75 million for summer 
and academic year institutes for high- 
school teachers), $18.75 million ($14.5 
million); scientific facilities (reactors, 
computers, observatories, and so on 
$12 million ($5.8 million) ; communica- 
tion of scientific information, including 
translations from the Russian and the 
support of programs in the Office of 
Technical Services and the Library of 
Congress, $1.5 million ($900,000); pol- 


icy studies, including studies of research 
and development, surveys of manpower, 
and so on, $700,000 ($750,000); man- 
agement and executive direction of NSF, 
including review of research and train- 
ing program, $2.3 million ($1.8 million). 


Edison Celebration 


A National Science Youth Day to 
teach high-school students about modern 
careers in science and engineering will 
be inaugurated on | Feb., the 110th an- 
niversary of Thomas A. Edison’s birth. 
Charles F. Kettering, president of the 
Edison Foundation, has announced that 
American industry and education will 
cooperate in the event, which will be a 
part of the National Edison Birthday 
Celebration. 

Walker L. Cisler, president of the 
Detroit Edison Company, is chairman 
of the birthday celebration. He is or- 
ganizing a national program for the 
Youth Day in which industry will invite 
high-school students and teachers to visit 
local plants and research laboratories. 
The nation’s leading corporations and 
professional scientific societies will be 
joined in the event by electric light and 
power companies as well as by public 
and private groups in Canada, Europe, 
South America, and Asia. 


Oak Ridge Expands Training 


The Atomic Energy Commission’s Oak 
Ridge Operations Office announced that 
six universities have been selected for 
participation in a program designed to 
double the number of nuclear reactor 
specialists trained each year at the Oak 
Ridge School of Reactor Technology. 
The universities selected are as follows: 
Carnegie Institute of Technology, Case 
Institute of Technology, Northwestern 
University, University of California (Los 
Angeles), University of Florida, and 
Union College (Schenectady, N.Y.) 

Two-year contracts are being negoti- 
ated with these universities to provide for 
concentrated courses of study designed 
to develop proficiency in chemistry, 
mathematics, physics, and engineering 
for students accepted for the program. 
All proposals received from colleges and 
universities were satisfactory and the six 
institutions chosen were selected because 
they were the most suitable to meet the 
immediate needs of the program. 

Under the expanded program, the first 
6 months of the 1-year course will be 
given at the participating institutions and 
the remaining 6 months at the Oak 
Ridge National Laboratory. This ar- 
rangement will permit two classes of 
120 students each to be trained each 
year. At present only one class of 120 
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students can be accepted annually be- 
cause of limited facilities at the labora- 
tory. 

Each of the universities will be as- 
signed a minimum of 20 students begin- 
ning in February 1957. Successive classes 
totaling 120 students each will be as- 
signed to the six universities in August 
1957, February 1958, and September 
1958. Applicants may state a first and 
second preference for the institution 
which they wish to attend for the first 
phase of training. The applicant’s prefer- 
ence will be honored where possible, al- 
though applicants may be assigned to 
any of the six institutions. 

Applicants are sponsored by industrial 
firms or government agencies. Minimum 
academic requirements for admission 
are a bachelor’s degree in science or en- 
gineering, a course in ordinary differ- 
ential equations, and an above-average 
scholastic record. 

The charge for the Oak Ridge portion 
of the program now will be $1500. The 
fees for the university portion of the 
program will vary with the institution 
attended and are designed to cover the 
total cost of the program at the partic- 
ular institution. The range of fees to be 
charged by the universities will be $1000 
to $1500. These fees will be paid directly 


to the schools in the form of tuition by . 


the student or the sponsoring organiza- 
tion. At present, the total charge for the 
course is $2500. 


Brandeis Physiology Wing 


Brandeis University (Waltham, Mass.) 
has announced that a research wing in 
physiology is being established in_ its 
Science Research Center by Julius M. 
Rogoff of Rowayton, Conn. Rogoff, a 
fellow of the university, is credited with 
the discovery of interrenalin, an adrenal 
hormone that is used in the treatment of 
Addison’s disease. 


Proposed Legislation 


Of the many bills introduced in Con- 
gress, some have a special relevance to 
science and education. A list of such 
bills introduced recently follows:, 

HR 1. Authorize federal assistance to 
states and local communities in financ- 
ing program of school construction. 
Kelley (D Pa.) House Education and 
Labor. 

HR 82. Terminate authority of Hous- 
ing and Home Finance Administrator to 
make loans to educational institutions 
for housing construction. Alger (R Tex.) 
House Banking and Currency. 

HR 95. Provide for loans to enable 
needy and scholastically qualified stu- 
dents to continue post-high school edu- 
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cation. Boland (D Mass.) House Edu- 
cation and Labor. 

HR 44. Establish Commission on Pro- 
grams for Aging. Coudert (R N.Y.) 
House Interstate and Foreign Com- 
merce, 

HR 147. Establish within Department 
of Defense a civilian department to be 
known as Department of Civil Defense. 
Dollinger (D N.Y.) House Armed Serv- 
ices. 

HR 208. Make it a criminal offense 
for any officer of armed forces or mem- 
ber of armed forces or member of Chiefs 
of Staff to take retaliatory measures 
against any officer or enlisted man in 
armed forces of U.S. for any testimony 
he gives or answers he makes under oath 
before any committee of Congress. Bur- 
dick (R N.D.) House Judiciary. 

HR 103. Authorize National Inventors 
Council to make awards for inventive 
contributions re national defense. Celler 
(D N.Y.) House Judiciary. 

HR 107. Provide for adjustment of 
royalties and like charges for use of in- 
ventions for benefit of or by U.S. Celler 
(D N.Y.) House Judiciary. 

HR 83. Provide for survey of produc- 
tion of fertilizer by TVA. Alger (R 
Tex.) House Government Operations. 

HR 237. Amend Natural Gas Act. 
Ikard (D Tex.) House Interstate and 
Foreign Commerce. 

HR 2. Authorize State of Illinois 
and Metropolitan Sanitary District of 
Greater Chicago, under direction of 
Secretary of Army, to test, on 3-year 
basis, effect of increasing diversion of 
water from Lake Michigan into Illinois 
Waterway. O’Brien (D Ill.) House Pub- 
lic Works. 

HR 5. Authorize construction, opera- 
tion and maintenance of Hells Canyon 
Dam on Snake River between Idaho 
and Oregon. Pfost (D Idaho) House of 
Interior and Insular Affairs. 

HR 7. Amend Internal Revenue 
Code of 1954 to aid small and medium- 
sized business, encourage industrial ex- 
pansion, counteract forces growing out 
of present tax structure which bring 
about widespread corporate mergers and 
consolidations, and to discourage grow- 
ing concentration of business into a few 
giant corporations by substituting for 
nearly uniform tax rates now applicable 
to corporations of vastly differing sizes 
moderate graduation of tax rates on cor- 
porate incomes. Patman (D Tex.) House 
Ways and Means. 

HR 129. Amend section 213 of In- 
ternal Revenue Code of 1954 to permit 
deduction of medical expenses without 
regard to maximum limitation of exist- 
ing law. Curtis (R Mo.) House Ways 
and Means. 

HR 163. Amend Internal Revenue 
Code of 1954 to provide additional 
$2500 exemption from income tax for 


amounts received as retirement annui- 
ties or pensions. Dollinger (D N.Y.) 
House Ways and Means. 

HR 195. Provide for deduction of 
$1200 on income tax of parents for each 
dependent in college for each year of 
attendance. Burdick (R N.D.) House 
Ways and Means. 

HR 231. Amend Internal Revenue 
Code of 1954 to provide partial tax 
credit for certain payments made to 
public or private educational institu- 
tions of higher education. Hillings (R 
Calif.) House Ways and Means. 


February Scientific Monthly 


Articles appearing in the February 
issue of The Scientific Monthly are: 
“Solar energy on clear and cloudy days,” 
S. Fritz; “Rice culture in Spain,” R. E. 
Crist; “Nature of genius,” E. Jones; and 
“Formation of the elements,’ W. A. 
Fowler. Thirteen books are reviewed. 


Scientists in the News 


FARRINGTON DANIELS of the 
University of Wisconsin, an international 
expert on both nuclear and solar en- 
ergy, has won the 1957 Priestley medal 
of the American Chemical Society. The 
gold medal, highest honor in American 
chemistry, will be presented to Daniels 
for “distinguished services to chemistry” 
at the society’s 131st national meeting in 
Miami, Fla., in April. 


EDWARD L. TATUM, professor of 
biochemistry and head of that depart- 
ment at Stanford University, has been 
appointed a member of the Rockefeller 
Institute. He assumed his post on 1 Jan. 
His field of research is the study of the 
genetics and metabolism of bacteria, 
yeast, and molds. He is attempting to ar- 
rive at a clear understanding, at the mo- 
lecular level, of how genes determine the 
characteristics of living organisms. 


SUBRAHMANYAN CHANDRASE- 
KHAR, distinguished professor of theo- 
retical astrophysics at the Yerkes Ob- 
servatory of the University of Chicago, 
Williams Bay, Wis., will receive the 
biennial Rumford Premium of the 
American Academy of Arts and Sciences. 
The award will be for work on radiative 
transfer of energy in the interior of stars. 

The citation by the Rumford Commit- 
tee of the academy reads: “To Subrah- 
manyan Chandrasekhar for extending to 
the cosmic realm the stochastic laws 
which, on the atomic scale, govern the 
phenomena of heat; and for his monu- 
mental work, ‘On the Radiative Equilib- 
rium of a Stellar Atmosphere,’ in which 
heat is transported as light, and light 
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supports matter, and matter is ultimately 
the source of heat itself.” 

Chandrasekhar was born at Lahore, 
India. After receiving his B.A. degree at 
the Presidency College in Madras in 
1930, he went to Cambridge University 
in England, where he obtained his Ph.D. 
degree in theoretical physics and became 
a fellow of Trinity College. In 1936 he 
joined the Yerkes Observatory, where he 
has remained ever since. 


MYRON E. WEGMAN, formerly 
head of the department of pediatrics at 
Louisiana State University Medical 
School, has been appointed secretary 
general of the Pan-American Sanitary 
Bureau, Regional Office of the World 
Health Organization. In this position he 
will be the bureau’s chief planning officer, 
responsible for coordinating the program 
planning of the organization in the light 
of the health needs of the member 
countries. 

Since 1952 Wegman has been chief of 
the bureau’s Division of Education and 
Training, working with medical schools, 
public health schools, and other educa- 
tional institutions. This has brought him 
into close association with the govern- 
ments and public health administrations 
in the Americas. He has recently con- 
ducted seminars on preventive medicine 
in which all medical schools in Latin 
America participated, and he is now 
completing a comprehensive survey of 
pediatric education throughout the con- 
tinent. 


RICHARD I. WELLER of the medi- 
cal physics division, Brookhaven National 
Laboratory, has been appointed profes- 
sor and chairman of the department of 
physics at Franklin and Marshall College 
(Lancaster, Pa.). 


KENNETH M. ALEXANDER of the 
Commonwealth Scientific and Industrial 
Research Organization, Melbourne, Aus- 
tralia, has arrived at Stanford Research 
Institute, Menlo Park, Calif., to begin a 
year as an international research fellow. 
A specialist in cements, aggregates, and 
pozzolanas (naturally occurring cement), 
he has been assigned to the institute’s 
Physical Sciences Research Division. 
Alexander’s fellowship at SRI is jointly 
sponsored by the institute and the Com- 
monwealth Bank of Sydney, Australia. 


DONALD D. VAN SLYKE will be 
the first recipient of the Van Slyke award 
in clinical chemistry of the New York 
Metropolitan Section of the American 
Association of Clinical Chemists. He will 
receive the award at a meeting to be held 
at Mount Sinai Hospital at 8:30 p.m. on 
26 Feb. On that occasion he will deliver 
an address on “Some phases of oxygen 
physiology.” 
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BASIL O’CONNOR, president of the 
National Foundation for Infantile Paral- 
ysis, was honored on his 65th birthday 
by the New York Academy of Sciences, 
which sponsored a 3-day conference, 
dedicated to him, on cellular biology, 
nucleic acids, and viruses. 


C. A. SEYLER of England received 
the first Reinhardt Thiessen medal of the 
International Commission on Coal Pe- 
trology on 11 Dec., on the occasion of 
his 90th birthday. Presentation was made 
during a special meeting of the Coal 
Research Club at the Gafé Royal in Lon- 
don. During the meeting, Lessing, a 
founding member of the club in 1919, 
spoke of his early association with Seyler 
dating back to 1907, and A. Parker, di- 
rector of fuel research, referred to Seyl- 
er’s pioneer work in coal classification 
and his successful efforts to elucidate by 
petrology the heterogeneous nature of 
coal. 


FRANK CoTUI of the staff of the 
Creedmoor Institute for Psychobiologic 
Studies of the Creedmoor State Hospital, 
Jamaica, N.Y., has been invited by Presi- 
dent Magsaysay of the Philippines to 
make a preliminary survey of the scien- 
tific needs of that country. He left New 
York for the Philippines in January and 
will return in the first part of April. 


JOHN TEE-VAN, for the past 4 years 
director of the New York Zoological 
Park and the Aquarium, has been ap- 
pointed general director. CHRISTO- 
PHER W. COATES, curator and aquar- 
ist of the aquarium since 1944, has been 
named director of the aquarium, the first 
stage of which will open at Coney Island 
next spring. 

WILLIAM G. CONWAY, former cu- 
rator of birds at the St. Louis Zoological 
Park, has been made associate curator of 
birds at the Bronx Zoo, filling a position 
that has been vacant since the retirement 
in 1952 of LEE S. CRANDALL, now 


general curator emeritus. 


KENNETH G. BUDDEN, British 
physicist, arrived from England recently 
to serve for several months as a guest 
research worker at the Boulder Labora- 
tories of the National Bureau of Stand- 
ards. During World War II Budden was 
a member of the Telecommunications 
Research Establishment of the British 
Ministry of Aircraft Production, where 
he worked on the development of ground 
radar. Since 1947 he has been a fellow 
at St. John’s College and a teacher in 
the physics department of Cambridge 
University. He also serves on the staff 
of the Cavendish Laboratory, where he 
has made contributions to the under- 
standing of how long radio waves are 
propagated through the atmosphere. 


The December issue of the American 
Review of Tuberculosis and Pulmonary 
Diseases (Vol. 74, No. 6) is dedicated to 
J. BURNS AMBERSON, who retired 
last year as visiting physician in charge 
of the Chest Service of Bellevue Hospital, 
New York, N.Y., and as professor of 
medicine, College of Physicians and Sur- 
geons, Columbia University. In a tribute 
to Amberson, the editors state that he 
represents the “embodiment of the physi- 
cian’s ideal of the perceptive and com- 
passionate man who can function with 
great effectiveness as an integrated sci- 
entist.” 


Recent Deaths 


PAUL S. BACHMAN, Honolulu, 
T.H.; 55; president of the University of 
Hawaii; 9 Jan. 

JOHN M. BEAL, Chicago, IIl.; 68; 
professor emeritus and former chairman 
of the department of botany at the Uni- 
versity of Chicago; 16 Jan. 

RENE CAMBIER, Brussels, Belgium; 
secretary general of the Société Belge de 
Géologie, de Paléontologie et d’Hydro- 
logie; 15 Dec. 

RICHARD A. FAYRAM, San Ra- 
mon, Calif.; 36; senior research engineer 
at Aerojet-General Nucleonics; 25 Dec. 

CHARLES M. FORD, Tuskegee In- 
stitute, Ala.; 46; professor and head of 
the department of biology at Tuskegee 
Institute; 15 Dec. 

WINDER E. GOLDSBOROUGH, 
Norwalk, Conn.; 85; retired engineer and 
educator; 12 Jan. 

NATHANIEL L. GREENFIELD, 
Cranberry, N.J.; 50; consultant to the 
Pan American Sanitary Bureau of the 
World Health Organization; 11 Jan. 

FRANK C. KNOWLES, Wynnewood, 
Pa.; 75; professor of dermatology at the 
Woman’s Medical College, 1920-47, and 
former director of the department of 
dermatology at Jefferson Medical Col- 
lege; 9 Jan. 

SAMUEL LOSNER, Brooklyn, N.Y.; 
44; instructor of clinical medicine at the 
New York State University College of 
Medicine; 14 Jan. 

CYRUS H. LOUTREL, Mystic, 
Conn.; 70; engineer, retired chairman of 
the board of the National Lock Washer 
Company; 12 Jan. 

SAMUEL MUFSON, Biloxi, Miss.; 
58; former assistant professor of surgery 
at New York University-Bellevue Medi- 
cal Center; 14 Jan. 

LEON A. SALMON, Hewlett, N.Y.; 
56; assistant clinical professor of neurol- 
ogy at the Columbia University College 
of Physicians and Surgeons; 12 Jan. 

HENRY L. SMITH, Baltimore, Md.; 
88; former staff member at the medical 
school of Johns Hopkins University; 9 
Jan. 
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Experiments on 


“Learning” in Paramecia 


One of the major conclusions from 
Jennings’ classical studies of lower or- 
ganisms (7, 2) was that the behavior of 
paramecia is based almost entirely on the 
avoiding reaction to stimuli and involves 
no approach tendencies. A recent study 
by Gelber (3) appears to be contrary to 
Jennings’ findings: “The question was 
whether Plaramecium] aurelia would ac- 
quire an approach reaction to a bare 
platinum needle as a result of training 
trials in which the needle was baited with 
non-motile Aerobacter aerogenes” (3, pp. 
58-59). “With reinforcement, the ani- 
mals moved into the area and remained 
almost immobile at the end of the wire, 


the number of such animals increasing © 


with almost every count” (3, p. 61). 

The process of reinforcement used by 
Gelber consisted of repeatedly placing a 
small amount of bacterial suspension on 
a platinum needle and lowering the 
needle briefly into a pool containing 
paramecia. Test trials made immediately 
before and after involved lowering the 
sterilized, unbaited needle into the pool 
for 3 minutes and then recording the 
number of subjects that adhered to the 
sterile needle (“approach score”). Gel- 
ber’s apparatus apparently insured that 
the locus of the needle was constant dur- 
ing the test and training trials. 

Gelber refrained from generalizing 
broadly regarding the occurrence of 
learning in paramecia, restricting her 
conclusions to the observations that ap- 
proach scores of the reinforced group 
were significantly higher than scores of 
control groups, that training without re- 
inforcement had no significant effect, and 
that control groups showed no significant 
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Reports 


change. Her caution, however, has not 
always been adopted by authors who cite 
her studies. For example, Thorpe (4) 
wrote, “Gelber (1952) seems to have 
provided satisfactory evidence of learn- 
ing in food presentation tests with Para- 
mecium aurelia.” 

The purpose of this report (5) is to 
suggest for Gelber’s data an explanation 
which is more consistent with Jen- 
nings’ findings and to report certain ex- 
periments supporting this explanation. 
The explanation is that Gelber’s rein- 
forcement procedure created a localized, 
bacteria-rich area into which the needle 
was lowered during both training trials 
and tests. This area is believed to have 
influenced the behavior of the subjects. 

Gelber discussed the possibility that 
the nutritive value of the bacteria intro- 
duced into the cultures of paramecia 
might have influenced the behavior of 
the subjects and dismissed it as unlikely. 
She did not discuss the possibility that 
the bacteria introduced were concen- 
trated about the needle locus or the pos- 
sible effects of such bacterial concentra- 
tions on the behavior of paramecia. 

To discover whether the reinforcement 
procedure described by Gelber did con- 
centrate bacteria about the needle locus, 
the reinforcement procedure was carried 
out on a pool of 0.3 ml of distilled water 
according to the description given by 
Gelber. Reinforcement fluid was pre- 
pared according to her instructions, ex- 
cept that distilled water instead of ex- 
hausted culture fluid was used to wash a 
slant of Aerobacter aerogenes. Gelber’s 
reinforcement procedure was followed in 
detail until 40 trials had been completed. 
Then 0.02-ml samples of fluid were 
drawn from immediately around the low- 
ered, but now unbaited, needle (near 
samples) and from points several milli- 
meters from the needle (far samples) 
and placed in pairs on glass slides. The 
slides were stained with crystal violet 
and examined under high magnification 
(1350 x) for the presence of bacteria. In 
three of the four pairs of samples taken, 
a large number of bacteria were observed 
in the near samples, none or very few in 
the far samples. In the fourth pair of 
samples, few, if any, bacteria were identi- 
fiable in either the far or the near sample. 

The conclusion was reached that Gel- 


ber’s reinforcement procedure did indeed 
introduce Aerobacter aerogenes into the 
experimental cultures and that the bac- 
teria so introduced were concentrated in 
an area around the needle. 

To discover whether Paramecium 
aurelia tend to accumulate in bacteria- 
rich culture fluid, a 1-ml sample was 
taken from a culture of P. aurelia, VII, 
sensitive, stock 51, which had cleared— 
that is, from which turbidity owing to 
food organisms was absent. The sample 
was divided; into one half (experimen- 
tal), one drop of reinforcement fluid, 
prepared as in the first experiment, was 
added. Into the other half (control), one 
drop of distilled water was added. Each 
half was then agitated thoroughly. Sam- 
ples of both halves were transferred to a 
glass slide, forming two small, separate 
pools, which were then united at one 
margin. The culture fluid of the joined 
pools remained visibly different, and the 
distribution of subjects in the bacteria- 
rich portion (experimental) and in the 
bacteria-poor portion (control) of the 
pool was observed. 

Before the pools were united, 40 sub- 
jects were in the experimental pool and 
35 in the control pool. Eight minutes 
after union, 62 subjects were in the ex- 
perimental portion and 13 in the control 
portion. This difference is highly signifi- 
cant statistically if tested by chi-square. 
This experiment was performed four 
times, each time with a similar result. 
It was concluded that P. aurelia accumu- 
late in bacteria-rich portions of pools of 
culture fluid. 

It is of special significance that indi- 
vidual paramecia freely entered the bac- 
teria-rich portions of the united pools but 
avoided the bacteria-poor portions. 

To discover whether the addition of 
bacteria to pools of cleared culture fluid 
increases the attachment tendencies or 
positive thigmotropic responses of P. 
aurelia, a sample of the culture as in the 
second experiment was divided into six 
pools of about equal size, which were 
placed in depression slides and observed 
under 38x magnification. The criterion 
measure of attachment was the number 
of subjects, of a sample of 25 subjects, 
that were motionless on the bottom of a 
depression slide, rather than swimming 
freely about the pool. 

Two drops of reinforcement fluid, pre- 
pared as in the first experiment, were 
added to each of three pools constituting 
the experimental group; two drops of dis- 
tilled water were added to each of the 
remaining three pools, which consti- 
tuted the control group. All pools were 
agitated, and criterion measures were re- 
corded after various intervals. 

The difference between the scores of 
the experimental and control groups was 
not significant until the experimental 
manipulation was made; thereafter it was 
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highly statistically significant. The mean 
score for the experimental group in- 
creased from 4.7 before the experimental 
manipulation to 19.7 12 minutes later 
and remained significantly higher than 
that of the control group until the experi- 
ment was halted 1 hour later. It was 
concluded that addition of bacteria in- 
creases the attachment tendencies (posi- 
tive thigmotropism) of P. aurelia (6). 

Interpretation of Gelber’s results is 
now clearly possible in terms other than 
those of learning. The reinforcement pro- 
cedure used is seen as causing a local 
concentration of bacteria. Bacteria-rich 
areas tend to retain subjects entering 
them and to increase the attachment ten- 
dencies of subjects within them. For 
these reasons, when the unbaited needle 
was replaced into this concentration for 
tests following training, increased ap- 
proach scores resulted. 

The mechanism by which the local 
concentration of bacteria so influenced 
the behavior of subjects can be suggested. 
Aerobacter aerogenes produces acid and 
carbon dioxide in the course of normal 
metabolism (7 Carbon dioxide in- 
creases attachment tendencies (2, p. 51) 
and dissolves in water to form weak car- 
bonic acid. Weak concentrations of acid 
are known to affect paramecia in pre- 
cisely the manner observed in the second 
experiment (2, p. 93 

Donatp D. JENSEN 
Department of Psychology, 
Yale University, New Haven, 
Connecticut 
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Critical Preparation of Plant 
Material for Autoradiography 


Autoradiography was first used in 
tracer studies with phosphorus-32_ in 
plants by Arnon, Stout, and Sipos (/). 
Colwell studied translocation in plants, 
using sections as well as whole plant or- 
gans (2). He produced satisfactory auto- 
radiograms of stem and petiole sections 
of squash and was able to study the 
images produced in a known spatial 
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Fig. 1. Relationship of method of prepara- 
tion to distribution of tracer (2,4-D*) in 
bean plants. Autoradiograms were super- 
imposed upon traced outlines of the 
treated plants. (Left) Blotter-dried plant; 
(right) freeze-dried plant. Treatment time 
in each case was zero—that is, killing and 
drying followed immediately the applica- 
tion of the tracer solution to the bean 
leaves. The actual treated area within the 
lanolin ring was punched out of the leaf 
at the end of the drying period. 


relation to the tissues containing the 
tracer. 

In the many uses of the autoradio- 
graphic technique since these initial 
studies, there are indications that certain 
treatments of plants or plant parts be- 
fore or during autographing may make 
accurate interpretation of experimental 
results difficult. Movement of a mobile 
radioactive tracer during manipulation 
and after the death of the plant makes 
possible an artifact that is not always 
easily identifiable. Particularly is this 
true if movement via a specific, discrete 
tissue system is being studied. 

Millikan (3) observed such a move- 
ment of radioactive manganese from the 
interveinal tissues into the veins of pea 
leaves during the autographing of fresh 
plant parts. He interpreted this to be a 
result of enclosing the plant part be- 
tween two sheets of glass during ex- 
posure to the films, thus limiting evapo- 
ration and allowing movement of sap 
in the veins. Rice and Rohrbaugh (4) 
studied the movement of radioactive 
2,4-dichlorophenoxyacetic acid (2,4-D*) 
in kerosene, They found that unsectioned 
bean plants that were harvested 1% hour 
after application, placed in a plant press, 
and dried in an oven at 60°C showed 
2,4-D* throughout upon autographing, 
whereas a_ sectioned plant harvested 
after 1 hour showed that 2,4-D* had 
reached only the stem and terminal bud. 
It was pointed out that movement oc- 
curred while the plants were drying, or 
afterward, The authors thought that the 
artifact of movement could be explained 
on the basis of the ease of movement of 





kerosene through the intercellular spaces 
by capillarity. 

Crafts failed to recognize the impor- 
tance of the artifact of movement during 
drying in work on translocation of 2,4-D* 
(5, Fig. 8). This error has been pointed 
out in a subsequent paper (6). The pres- 
ent work (7) was done in an effort to 
measure and delimit this artifact and to 
find methods for avoiding it. 

Red kidney beans were planted (four 
seeds per pot in 4-inch pots), germi- 
nated, and grown under artificial light of 
800 ft-ca. The plants were thinned to one 
per pot shortly after emergence. In, all 
experiments, pots with uniform plants 
were selected at the time the first tri- 
foliate leaves were beginning to expand. 

The treatment consisted in applying a 
0.01-ml droplet containing 5 pg of radio- 
active 2,4-D in 50-percent alcohol solu- 
tion with 0.10-percent Nonic 218 to the 
upper surface of one of the primary 
leaves about 1 cm above the base of the 
blade. The droplet was confined by a 
lanolin ring 5 mm in diameter. 

At intervals of 0, Y%, 1, 2, 4, and 8 
hours, plants were harvested in groups of 
eight by washing out the root systems and 
quick-freezing between blocks of Dry 
Ice. Four replications of plants were then 
dried between newspaper and warm 
blotters in a plant press, and the other 
four replications were kept frozen and 
dried in the continuous frozen state (lyo- 
phylized). The treated areas of the leaves 
were removed after drying by means of a 
cork borer. All plants were autographed 
under refrigeration on Kodak No-Screen 
x-ray film for 15 days. The film was 
developed in Kodak liquid x-ray de- 
veloper. 

A comparison of the autoradiograms 
(Fig. 1) illustrates the artifact of move- 
ment of 2,4-D* in the drying process. 
These plants represent zero time treat- 
ment, for they were frozen immediately 
upon application of the drop, and dried. 
The lyophilized plant (Fig. 1, right) 
shows a localization of the radioactive 
material at the point of application. The 
image produced in Fig. 1 (right) is the 
result of spreading of the droplet on the 
leaf surface during quick freezing. The 
blotter-dried plant (Fig. 1, left) shows a 
movement throughout the leaves and 
stem; it illustrates the artifact. A com- 
parison of all autoradiograms shows that, 
with increasing time, the difference be- 
tween blotter-dried and _ freeze-dried 
plants is less evident. 

Because the lyophilization method 
necessitates the use of special equipment 
and is time-consuming, a more suitable 
method of drying was sought. It was 
found that breaking the frozen plant 
into sections and then drying by conven- 
tional methods approximates lyophiliza- 
tion. The possible loss of radioactive 
materials from the severed ends, how- 
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Table 3. Mean percentages of trials per 
subject on which nonsense and meaning- 
ful prerecognition responses were given. 


Method 


Random 


Limits , 
series 


Responses 


Mean §S.D.* Mean S.D. 





Nonsense 25.3 10:8 19,5 O:6 
Meaningful 10.1 6.7 10.2 4.1 








* §.D., standard deviation. 


the frequency of meaningful prerecogni- 
tion responses and the speed of recogni- 
tion are similar for. the two methods. 
Meaningful responses, including incor- 
rect guesses and correct recognitions, de- 
pend on the discrimination of stimulus 
fragments which enable the subject to 
attempt a reconstruction of the stimulus 
word. It appears that successive expo- 
sures of the same word do not substan- 
tially accelerate the discrimination of 
minimally effective stimulus fragments. 
At the very least, the influence of cumu- 
lative presentations is masked by the 
effects of exposure duration as such. 
Leo PostMAN* 
G, Apts-CasTRo 
Department of Psychology, 
University of California, Berkeley 
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Mechanism of Freezing 
in (Plant or Animal?) 
Living Cells and Tissues 


The recent paper by Meryman (/) in- 
cludes a treatment of the physical prin- 
ciples of ice-crystal growth that fills a 
real need for all biologists. But his treat- 
ment of “Freezing in cellular biological 
systems” almost completely ignores the 
vast amount of work that has been done 
on plants (2). As a result, much of what 
he says certainly does not hold true for 
plant cells, The following are a few cases 
in point: 
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1) “The lethal factor .. . is the. ex- 
ceedingly high concentration of electro- 
lyte resulting from the removal of water. 
... This theory was proposed 50 years 
ago to explain frost injury to plants. 
Some 6 years later it was completely dis- 
proved by Maximov, who showed that 
cells that are normally killed at —5°C 
survive — 20°C if they are frozen in non- 
penetrating and nontoxic solutions. Many 
other lines of evidence oppose the theory 
in the case of plant cells (2). 

2) “If the specimen survives this far 
[- 10°C], further decrease in tempera- 
ture causes no further change in the 
degree of dehydration. . . .” Direct meas- 
urements by Scholander and coworkers 

2) have shown continuous and progres- 
sive increases in ice formation both in 
animal and plant tissues down to about 
— 30°C, 

3) “Whether this [intracellular freez- 
ing of dead cells] is simply a reflection of 
loss of viability and membrane permea- 
bility . . . has not been experimentally 
investigated.” It has been experimentally 
investigated by several workers, including 
Chambers and Hale, whom Meryman 
cited. The evidence indicates that mem- 
brane permeability is the cause of the 
intracellular freezing. 

4) “It is nevertheless a fact that crys- 
tallization is wholly or predominantly ex- 
tracellular until rather rapid rates of 
freezing are obtained. .. . ” The speed of 
freezing that results in the formation of 
intracellular ice varies markedly among 
plants, particularly when hardy and non- 
hardy plants are compared. To define 
rapid and slow freezing on the basis of 
the rate needed to induce intra- or extra- 
cellular freezing (as Meryman does) 
would imply that rapid freezing in some 
plants is slower than slow freezing in 
others. 

5) “In addition to the lethal potential 
of intracellular crystal growth, rapid 
freezing also creates a dehydration with 
the same potential for denaturation. . . .” 
Injury from intracellular freezing occurs 
at much higher temperatures (and there- 
fore milder dehydrations) in hardy 
plants than does injury from extracellu- 
lar freezing. Furthermore, in nearly all 
cases among the vast number that have 
been reported, intracellular freezing in- 
jury has occurred practically instan- 
taneously, Extracellular freezing injury, 
on the other hand, as well as other kinds 
of dehydration injury (for example, plas- 
molysis injury) increases with the time 
of exposure to it (2). Finally, no plant 
cells have yet been discovered that are 
able to survive intraprotoplasmic freéz- 
ing at moderate temperatures, although 
some are able to survive much greater 
dehydration than others, Consequently, 
dehydration can play no part in the in- 
jury produced. 

6) “The rapidity with which destruc- 





tive ice crystals can grow in the solid 
state renders the thawing procedure 
equally, if not more, demanding than the 
freezing procedure.” This may be true of 
the extremely rapid and intense freezing 
that occurs when small pieces of tissue 
are plunged into liquid air, but it does 
not apply to more moderate freezing (for 
example, at — 10°C) that is still rapid 
enough to produce intracellular ice for- 
mation in plant cells. In such cases (see 
previous paragraphs) the cells are al- 
ways killed, regardless of the speed or 
nature of the thawing process. 

7) “The addition of glycerine .. . 
limits the degree of dehydration pro- 
duced.” It is very easy to show that this 
is not true in the case of plant cells (2). 
When glycerine is allowed to penetrate 
the cells, the best that can be obtained 
is an ability to withstand temperatures 2 
or 3 degrees lower. When the cells are 
frozen immediately in the glycerine solu- 
tion before appreciable penetration has 
occurred (or in other solutions that do 
not penetrate) they can be made to sur- 
vive a temperature 15°C lower. Yet the 
dehydration in the latter case is much 
greater, 

There are perhaps three main reasons 
for expecting differences in the freezing 
behavior of plant cells and of the kind of 
animal cells that Meryman is mostly con- 
cerned with: (i) the (mainly cellulose) 
cell wall surrounding plant cells, (ii) the 
bathing fluid around the animal cells, and 
(iii) the large vacuole in each mature 
cell, at least of higher plants. Whether 
or not there are really major differences 
between the mechanisms of freezing in 
plant and animal cells, I do not know. 
But it seems obvious that a better under- 
standing of the latter would be sure to 
result from better acquaintance with the 
work on plants (and vice versa). I would 
therefore like to suggest a greater ex- 
change of reprints between the animal 
and plant scientists in this field as well 
as in others, 

J. Levirr 
Department of Botany, 
University of Missouri, Columbia 
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Levitt’s observation that the article, 
“Mechanics of freezing in living cells and 
tissues,” is primarily concerned with ani- 
mal material is quite correct, and pos- 
sibly the title shotld have so indicated. 
However, although it would, in retro- 
spect, have been advisable to include 
more allusions to plant material, detailed 
discussions of freezing in specific tissues 
was, as stated in the introduction, not the 
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primary purpose of the article. One of 
the major problems in attempting to un- 
ravel the mechanism of freezing in either 
the botanical or zoological areas has been 
the confusing variability in response to 
freezing by different individual cells and 
tissues. This variability has often ob- 
scured the underlying physical phe- 
nomena that are common to all. It was 
the objective of the article to discuss the 
basic phenomena and to indicate, using 
soft tissue cells as a principal example, 
some of the responses to be expected. 

The quotations which Levitt has se- 
lected serve quite well to demonstrate 
some of the specific differences in the 
responses of plant cells to freezing, and 
it is indeed unfortunate that the ex- 
istence of such dissimilarity was not 
made clear in the original article. How- 
ever, these specific differences, which are 
concerned primarily with survival, must 
not be permitted to obscure the relevance 
of the underlying general mechanics. To 
imply, as Levitt does in paragraphs 5, 6, 
and 7, that dehydration from rapid freez- 
ing, recrystallization during thawing, or 
water binding by glycerine do not apply 
to plant cells because the cells will have 
already been killed is to subjugate gen- 
eral principles to a special application. A 
semirigid cell wall and an essentially 
water-filled vacuole will, of course, pro- 
duce a different response to ice crystal 
formation from that of muscle or liver, 
just as these tissue responses differ from 
those of bone or tendon. Despite this 
variability, crystal growth, dehydration, 
recrystallization, and all the other physi- 
cal events attending freezing and thawing 
inevitably take place regardless of the 
point in the sequence of events at which 
the cell is killed. Water binding by gly- 
cerine always reduces the dehydration 
from freezing, and whether or not the 
cell derives any benefit thereby has no in- 
fluence on the validity of this fact. It was 
my experience that a study of the myriad 
responses of different cells to freezing led 
to a most confusing assemblage of incon- 
sistent conclusions until the fundamental 
mechanics of the process had been out- 
lined and a physical basis for interpreta- 
tion had been provided. It was primarily 
to provide a hypothesis for this physical 
basis from which others could interpret 
their own special applications that this 
article was written. 

Levitt also touches on one point that 
surely troubles many scientists in many 
fields: the practical unavailability of 
knowledge of common value derived by 
workers in other disciplines. The ex- 
change of reprints cannot, in itself, be 
an answer, for this presupposes a knowl- 
edge of the other man or his work. Much 
of the responsibility must lie with the in- 
dividual investigator to evaluate those 
aspects of his own work that may be of 
general interest beyond his immediate 
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field and to present them, as much as 
possible out of their specialized context, 
in a journal of not too highly specialized 
nature. The bias of his interests will in- 
evitably show through but, it is hoped, 
not so strongly that it frightens away the 
potential beneficiary. 

Harotp T. MeryMAN 
Biophysics Department, Yale University, 
New Haven, Connecticut 
14 December 1956 


Carbon-14 Tetrachloride Produced 
by Neutron Irradiation of Aniline- 
and Pyridine-CCl, Solutions 


The recoil method of synthesis for C'*- 
labeled compounds involving neutron ir- 
radiation of nitrogen-containing com- 
pounds dissolved in other solvents or in 
a pure state has been discussed by a num- 
ber of investigators (1, 2). This method 
of synthesis depends on the high recoil 
energy (approximately 40,000 ev) of the 
C!4 atom that is acquired following 
the N'4(n,p)C1 reaction. The recoil 
energy of the C1* atom produced by the 
emission of the proton is dissipated by 
collisions with neighboring molecules, 
which often result in bond breaking of 
the struck molecules. In the recombina- 
tion of these molecular fragments, the 
C!* atom may be included, and thus a 
C'*-labeled molecule is produced. This 
study (3) reports on the production of 
C'4Cl, from the neutron irradiation of 
solutions of aniline (C,H;NH,) and py- 
ridine (C;H;N) in CCl,. Although the 
carbon tetrachloride produced was of a 
low spccific activity, the simplicity of the 
procedure recommends it over chemical 
synthesis. 

Five milliliters of a 10 mole percent 
solution of pyridine in carbon tetrachlo- 
ride was sealed in a partially evacuated 
quartz capsule held at Dry Ice tempera- 
ture. Five milliliters of 10 mole percent 
of aniline in carbon tetrachloride was 
prepared in a similar way. The samples 
were irradiated for 1 month in the Oak 
Ridge graphite reactor at an average 
neutron flux of 3x 101! neutrons cm-? 
sec"! and gamma ray flux of 5x 105 r 
hr-?. The solution of pyridine in CCl, 
following irradiation was a dark liquid 
with large particles present. When the 
capsule was opened in a manner previ- 
ously described (4), there appeared to 
be little or no build-up of pressure in the 
sample. The aniline-CCl, solution ap- 
peared to be solid and almost opaque. 
When it was opened, it was apparent 
that pressure had built up in the capsule, 
and the sample became a liquid after re- 
lease of the pressure. It was similar in 
appearance to the pyridine-CCl, solution 
with one exception. A tough, dark poly- 


mer covered the liquid surface and re- 
acted slowly with added CCl, with a 
hissing noise similar to the sound of a 
small piece of sodium in water. 

Because the neutron irradiation of 
CCl, produces considerable quantities of 
S*5, certain procedures were necessary to 
obtain pure fractions of CCl, and to 
measure only C1* radiations (5). After 
addition of carrier CCl, and removal of 
1-ml aliquots for determination of total 
C1 originally present, the amines were 
extracted with three 10-ml washes in 3N 
HCl and one water wash. The CCI, layer 
was then refluxed for 1 hour with a so- 
dium hypobromite solution to oxidize 
any sulfur-containing compounds, and 
then the CCl, was distilled into three 
fractions and a residue. 

Fifty-microliter samples of the purified 
CCl, fractions and of the original sam- 
ples were combusted in a Pregl-type com- 
bustion tube. The C?#O, was trapped in 
a standardized NaOH solution and the 
percentage of carbon recovered was de- 
termined by titration procedures. Silver 
wire present in the combustion tube fill- 
ing should absorb any oxides of sulfur 
still present. After transfer to an appa- 
ratus described by Comar (6), the 
NaOH solution with the trapped CO, 
was acidified and heated to boiling; the 
CO, was swept out through a mercury 
seal into an evacuated 250-ml ionization 
chamber. The disintegration rate as a 
function of ionization current was then 
determined with a vibrating reed elec- 
trometer . 

Table 1 lists the experimental values 
found for the various fractions and the 
originals. About 31 percent of the total 
C14 activity measured was found in CCl, 
from both samples. This would tend to 
corroborate the earlier report (2) that 
the nature of the carbon hot-atom reac- 
tions is a characteristic of the solvent. 
The residue left after distillation was 
quite active, although no quantitative 


Table 1. Carbon-14 activity of the purified 
CC\, fractions and of the original solution 
after the addition of carrier CCk. 


Activity 





No. Boiling (disinte- 
ei samples PO"  grations/ 
tion (No.)  7ange oie 
(°C) 50 ul) 
Pyridine-CCl, solution 
1 2 70-74 9.6 
2 2 74-75 10.5 
3 3 75 104 
Original 2 32.5 
Aniline-CCl, solution 
1 3 45-72 7.4 
2 2 72-75 6.7 
3 2 75 4.5 
Original 4 20.0 
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studies were made on the high-boiling 
fractions. Neither the acid nor the basic 
washes contained appreciable quantities 
of C!4-labeled compounds. 

It is apparent that C1*Cl, of low spe- 
cific activity can be produced by the 
recoil method. 

R. E. Hern, D. W. Setser, 
C, J. Terwaar, S. C. CHANG, 
R. H. McFartanp, M. F. HANSEN 
Departments of Chemistry, Zoology, 
and Physics, 
Kansas State College, Manhattan 
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Double-Gradient Agar Plates 


A considerable portion of the in vitro 
study of the action of antimicrobial com- 
pounds consists of the investigation of 
possible effects of inorganic or organic 
substances on the potency of the com- 
pounds. Such investigations are ucually 


CONCENTRATION OF 
ADDED METALLIC ION 
IN FIRST LAYER 


1ON UG/ML NONE 10 


CONCENTRATION OF COMPOUND IN SECOND LAYER 
OXYTETRACYCLINE 


performed with only a single or a few 
concentrations of each substance and an- 
timicrobial compound. To obtain com- 
plete information concerning possible 
suppressing or enhancing effects, or both, 
of a test substance on a compound, how- 
ever, a large number of substance-com- 
pound ratios should be screened. Corre- 
spondingly large numbers of flasks, tubes, 
or petri plates are required for such stud- 
ies if conventional techniques are em- 
ployed. 

A useful and widely adopted method 
for the establishment of numerous grad- 
ually differing concentrations of an anti- 
microbial compound (or, alternately, of 
an essential nutrilite) in a single petri 
plate has been described by Szybalski 
(1). His method may be designated the 
single-gradient plate technique. Sacks 
(2) has described recently a type of 
double-gradient plate in which K,HPO, 
is contained in the medium in the first 
or lower layer (which is solidified while 
the plate is in an inclined position) and 
KH, PO, in the second or upper layer of 
medium (solidified while the plate is in 
a level position). Thus a continuous 
change in the ratio of the phosphates is 
established across the horizontal axis of 
the medium, with a resulting series of 
pH reactions from 5.6 to 7.8 over the 
surface of the agar. Such a plate can be 
used to determine the influence of pH on 
(i) growth, virus propagation, or other 
physiological activities of microorgan- 
isms and on (ii) the potency of an anti- 
microbial agent or the utilization of a 
nutrilite, provided that an appropriate 
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Fig. 1. Extent of bacterial growth on double-gradient plates containing varying quantities 


of ferrous or cupric sulfate and either oxytetracycline or kojic acid. The shaded areas 


represent visible growth of Pseudomonas aeruginosa after 18 hours at 37°C. 
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concentration of the particular com- 
pound is incorporated in a thin (third) 
layer that is spread evenly over the sur- 
face of the agar medium. 

This communication (3) describes the 
inclusion of a test substance (a metallic 
salt) in the first layer and an antimicro- 
bial compound in the second layer of 
nutrient agar gradient plates. Thus a 
continuously graded ratio of test sub- 
stance/compound is established over the 
surface of the medium. Preliminary titra- 
tions with single-gradient plates are used 
for determination of the concentrations 
of test substance or compound that com- 
pletely inhibit, partially inhibit, or fail 
to inhibit the microorganisms. In the ac- 
tual tests, the appropriate single-gradient 
plates are included to serve as controls. 
The test organisms are spread evenly 
over the surfaces of the control and ex- 
perimental plates; our most consistent 
results are obtained with an inoculum per 
plate of not more than 10% viable cells 
contained in 0.05 ml of nutrient broth. 
An alternate method of inoculation con- 
sists of the streaking of cells of several 
test strains at right angles to the double 
gradient. 

The observations made with the dou- 
ble-gradient plates clearly indicate in- 
stances of suppression or enhancement of 
an antimicrobial compound by a test sub- 
stance. A diagrammatic representation of 
some of the results obtained with a strain 
of Pseudomonas aeruginosa is given in 
Fig. 1. It may be observed that Fe** but 
not Cut++ suppresses the antibacterial ac- 
tivity of oxytetracycline and that the 
toxicity of neither of the ions is affected 
by the drug. In contrast, the antibacterial 
activity of kojic acid is affected by both 
Fet++ and Cut+; certain proportions of 
metallic ion/compound are more toxic 
than either the ions or the compound 
alone, and other proportions are less anti- 
bacterial than the compound itself, As 
with oxytetracycline, however, the toxic- 
ity of the metallic ions is not suppressed 
by kojic acid. These observations are in 
agreement with results obtained previ- 
ously with Pseudomonas by other meth- 
ods (4). 

It is believed that use of the double- 
gradient plate method can facilitate re- 
search not only in studies of antimicro- 
bial compounds, but also in certain 
areas of microbial nutrition, physiology, 
and virology. 

EucenE D. WEINBERG 
Department of Bacteriology, 
Indiana University, Bloomington 
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Book Reviews 


The World of Mathematics. A small 
library of the literature of mathematics 
from A’h-mose the Scribe to Albert 
Einstein, presented with commen- 
taries and notes by James R. Newman. 


vols. 1-4, 2535 pp. Illus. $20. 


The World of Mathematics is an an- 
thology which reflects the diversity, util- 
ity, and beauty of mathematics and 
makes clear the wealth of its ideas. This 
anthology also reveals that mathematics 
can be an object of satire, a subject for 
humor, and a spur to wit. These and 
other appropriate phrases are used by 
the author in the introduction, which de- 
scribes his achievement, after 15 years of 
gathering and selecting materials, Our 
gratitude should go to the author and 
publisher for the timeliness of this schol- 
arly work and for their wisdom in allow- 
ing it to include four volumes and more 
than 2500 pages. The subtitle is in no 
sense too bold a claim, and there is great 
value in the commentaries of the author 
which provide the setting of the separate 
selections, indication of how they came 
_to be written, their place in the develop- 
ment of mathematics and, in most in- 
stances, biographic sketches of the au- 
thors. 

Even though the selections must neces- 
sarily reveal the bias of the author— 
this is true of any anthology—the scope 
of the work is great enough to prevent 
serious injustice to any of the many 
facets of our rich heritage of mathe- 
matics. My enthusiasm for the library 
may be due, in part, to the fact that 1 
share many of the biases of the author, 
especially in the attention given to ge- 
ometry and probability. A number of the 
great writings of mathematics are given 
completely, and those from which ex- 
cerpts have been taken include enough 
of the original to provide the reader with 
a fair taste of the idea of the writer. As 
is so often the case, a selection from a 
menuscript appears to have a different 
meaning out of context, when it is read 
in an anthology. Because of the length of 
the excerpts, and because of the com- 
mentaries and notes introducing them, 
this disadvantage has been req_uced to a 
minimum. While some omissions may be 
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regretted, and substitutions preferred ac- 
cording to mathematical taste, the 
breadth of selections seems to guarantee 
that these disappointments will also be 
at a minimum. 

The wide diversity in history and topic 
of the selections can be recognized from 
a list of the mathematical greats whose 
works find a place in this library, The list 
includes such names as Archimedes, 
Bernoulli, Clifford, Dedekind, Descartes, 
Euler, Galileo, Laplace, Newton, Poin- 
caré, and Sylvester. Among contempo- 
rary scholars, represented are Bell, Cour- 
ant, Heisenberg, Kline, Menger, Russell, 
Schrédinger, von Neumann, and Wilder. 
Mathematicians and others will also en- 
joy the contributions from Lewis Carroll, 
Aldous Huxley, John Maynard Keynes, 
and George Bernard Shaw. As further in- 
dication of the scope of the work, I find 
satisfaction from the inclusion of such 
items as The Declaration of the Profit 
of Arithmeticke by Robert Recorde and 
Counting by L. L. Conant. To add to the 
value of the work as biography, Turn- 
bull’s The Great Mathematicians is given 
in full, as are a number of chapters from 
Bell’s Men of Mathematics. Stephen 
Leacock’s delightful essay on Mathe- 
matics for Golfers may be of significance 
in recording the timeliness of the an- 
thology. 

Among tke selections that will be of 
interest to persons not claiming special 
mathematical competence are those items 
related to artistic expression. Here the 
reference is to the somewhat vague prin- 
ciple (as, for example, in the case of sym- 
metry) and its interpretation through 
application and from a philosophical, as 
well as a mathematical, basis. In this cate- 
gory are included two of the penetrating 
essays of Hermann Weyl on Symmetry, 
with numerous illustrations that were in- 
cluded in the original manuscript. Other 
titles in this category are Mathematics 
as an Art by J. W. N. Sullivan; Mathe- 
matics of Aesthetics by G. D. Birkhoff; 
Mathematics of Music by Sir James 
Jeans. It is worth noting that Birkboff, 
one of the leading mathematicians of the 
20th century, in addition to his contribu- 
tions to point-set theory, study of n-di 
mensional space, and mathematical phys- 


ics, attempted to create a “genéral 
mathematical theory of fine arts.” The 
two Birkhoff excerpts provide very inter- 
esting reading, although to some they 
may not be at all convincing. 

Newman’s small library of the litera- 
ture of mathematics may become a land- 
mark in the current effort to improve the 
teaching of science and mathematics. It 
should be a part of the personal library 
of all secondary-school and college teach- 
ers of mathematics and can very appro- 
priately be placed in high-school and 
college libraries. Scientists and nonscien- 
tists will find pleasure and profit from 
reading many of the selections. It is not 
too much to hope that this anthology 
could contribute materially to the estab- 
lishment of a more proper place for 
mathematics in our culture. Every college 
graduate should have read Mathematics 
of a Lady Tasting Tea by Fisher; How to 
Solve It by Polya; Assorted Paradoxes by 
DeMorgan; Common Sense and the Uni- 
verse by Leacock; and Mathematics as an 
Element of the History of Thought by 
Whitehead. These and a great many 
other bits of liberal education in the 
broad sense are to be found in The 
World of Mathematics. 

Joun R. Mayor 
AAAS Science Teaching 
Improvement Program 


The Nature of Brucellosis. Wesley W. 
Spink. University of Minnesota Press, 
Minneapolis, 1956. 464 pp. Illus. $8. 


This is an excellent book on an ab- 
sorbing subject by an internationally rec- 
ognized expert who writes well. Spink 
has centered his professional activities in 
a region where brucellosis has been prev- 
alent, and he has derived knowledge 
from his extensive experience. This he 
shares with great skill and imagination. 

Spink has written a good review of the 
book in his preface, and one is tempted 
to quote it in full. He graciously reveals 
his awareness of what makes research 
projects (and monographs) succeed 
the help of cooperative colleagues, the 
support of institutions and organizations, 
favorable circumstances, dedication, hard 
work, and good facilities. He states the 
nature and purpose of the volume and 
describes his qualifications to write it. 
He is a professor of medicine who is also 





a research worker, and he brings a great 
deal to this subject. 

“This monograph is the biography of 
a disease and the autobiography of a 
laboratory and clinic devoted to a study 
of that disease. .. . The primary purpose 
of this publication is to present an over- 
all picture of the complex nature of 
brucellosis in animals and in man.” 

Because he describes a disease that is 


197 








familiar to him as a biological phenome- 
non, the disease can be seen in good per- 
spective. He synthesizes for the reader 
the concept of brucellosis as a “universal” 
from which the particular clinical variant 
can be understood and possibly predicted. 
The clinician will certainly find what he 
should know. 

The book is taken up with the history, 
the organism, the reservoirs, the spread, 
and the epidemiology and then with the 
pathogenesis, natural course, complica- 
tions, diagnosis, treatment, prevention, 
and outlook: 906 references are given, 
and the content of the articles is dealt 
with critically. He has supported the 
general clinical descriptions with the 
protocols of 244 cases, 

One form of the infection may have 
been underemphasized—the one not 
characterized by abortion; it is prevalent 
in goats in the Mediterranean area. Since 
the Soviet reports on human immuniza- 
tion are only just now being made avail- 
able, it is not surprising to find them 
unmentioned. 

One hopes that the book will be as 
widely distributed as the disease. 

K. F. MEYER 
George Williams Hooper Foundation, 
University of California Medical Center, 
San Francisco 


Chazyan and Related Brachiopods. pt. 1, 
Text pt. 2, Plates. Smithsonian Mis- 
cellaneous Collections, vol. 127. G. 
Arthur Cooper. Smithsonian Institu- 
tion, Washington, 1956. 1024 pp. + 241 
pp. + 269 plates, $20. 


This monograph represents the cul- 
mination of study in the field and labora- 
tory over a period of some 20 years. It is 
essentially a sequel to an earlier mono- 
graph by Ulrich and Cooper on brachio- 
pods in the subjacent Canadian and 
Ozarkian rocks. The complex nature of 
the Chazy and related rocks is well rec- 
ognized by Ordovician stratigraphers, 
and the appearance of this long antici- 
pated monograph is of significance to a 
better understanding of middle Ordo- 
vician correlations, 

The largest part of the material was 
collected by Cooper, although he did not 
visit all the regions from which Chazy 
and related rocks were taken. In addition, 
much of the material represents gifts or 
loans from other collectors whose accu- 
racy for formational designations must 
be accepted. The list of formations, ar- 
ranged alphabetically, covers most of the 
Chazy and related formations and is the 
most comprehensive to date. These for- 
mations cover the principal regions of 
Chazy rock exposures. Brachiopod faunal 
lists accompany each formation. Where 
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faunal lists of other workers are listed 
under certain formations, identifications 
considered questionable are so indicated. 
Details concerning lithology, contact re- 
lationships, age, correlation, thickness, 
type sections, and status of the forma- 
tions are discussed. 

Special consideration is given to Ap- 
palachian stratigraphy, where emphasis 
is placed on the interlocking type of 
facies development as opposed to bar- 
rier-type control. Some opposition to this 
is anticipated on the part of workers 
who accept and in cases have illustrated 
reasonable evidence for both types of 
phenomena, A restored section north- 
south across the structural belts in Ten- 
nessee is illustrated to show the middle 
Ordovician facies concept. 

In Section II, annotated lists of genera 
and species summarize concisely the 
stratigraphic distribution, geographic dis- 
tribution, and pertinent remarks concern- 
ing each described form. Page references 
for generic and specific descriptions are 
very helpful. A correlation chart shows 
the position of the formations and mem- 
bers from which brachiopods are men- 
tioned, described, or illustrated in more 
than 60 areas throughout the country and 
into Canada. The units are tied in with 
the middle Ordovician standard pro- 
posed by Kay and into five newly pro- 
posed stages. These stages, in ascending 
order, the Whiterock, Marmor, Ashby, 
Porterfield, and Wilderness, comprise es- 
sentially a newly offered standard section 
which was believed necessary to define 
correctly the stratigraphy and the natural 
grouping of faunas, mostly brachiopods. 
It was recognized that correlations—as 
in the correlation chart—based on one 
group of animals seldom if ever give the 
true picture, for the forms might be re- 
tarded or advanced. However, the cor- 
relation chart represents a good basis for 
comparative faunal studies using addi- 
tional groups of animals. 

Some of the correlations differ notice- 
ably from those of previous workers. The 
work has resulted in many new forma- 
tional designations, largely in the south- 
ern Appalachians where most of the field 
work was done. There are several depar- 
tures from the present standard section: 
(i) the Beekmantown, typically subjacent 
to the Chazy, is separated by a new stage 
(Whiterock); (ii) such stage terms as 
Chazy and Black River are no longer 
considered usable; (iii) the stage name 
Hatterian, typically subjacent to Hunt- 
erian, is considered equivalent when 
Cooper’s correlations are compared with 
earlier correlations of the afore-men- 
tioned names; (iv) the new stage Wilder- 
ness would include correlatives consid- 
ered as both Black River and lower 
Trenton (Rockland) in earlier works. 
Thus, the new stage boundary does not 





coincide with those in the existing stand- 
ard section, and it would restrict the 
Trenton; (v) typical Chazy would be 
subdivided into the Marmor and Ashby 
stages. 

The faunal descriptions cover more 
than 1070 species from more than 150 
genera. Of these, nearly 80 represent new 
genera and nearly 600 new species, in- 
dicating the comprehensiveness of this 
study and at the same time pointing to 
the paucity of brachiopod studies in 
Chazy and related rocks heretofore. In 
addition to detailed descriptions on the 
morphology, type specimens, locality, 
and geologic horizon, a discussion of each 
species gives the salient characteristics by 
which it may be distinguished from 
others. Part 2 consists of 269 plates. They 
indicate the degree of mastery developed 
by the author in the preparation and 
illustration of brachiopod forms, 

This monograph represents a singu- 
larly significant contribution to middle 
Ordovician stratigraphy and at the same 
time offers a challenge to other workers 
who may base their work on other groups 
of animals, and to those who may find 
evidence based on physical and structural 
criteria or who may have differing basic 
concepts of facies development. 

C. E. Prouty 
University of Pittsburgh 


Observations on Krebiozer in the Man- 
agement of Cancer. A. C. Ivy, John F. 
Pick, and W. F. P. Phillips. Regnery, 
Chicago, 1956. 88 pp.+tables and 
plates. $2.50. 


The book Observations on Krebiozen 
in the Management of Cancer by A. CG, 
Ivy, J. F. Pick, and W. F. P. Phillips 
purports to advance evidence in support 
of the senior author’s claims made some 
years ago concerning a material alleged 
to be useful in treating cancer. The con- 
clusions, which are based on reports of 
treated patients, are that the substance 
used, which has never been clearly de- 
fined, has brought about some improve- 
ment in a substantial proportion of the 
patients treated, The authors state that 
the improvement effected has occurred 
independently of other forms of treat- 
ment and too frequently to be considered 
examples of the well-known tendency of 
cancer to improve temporarily without 
any treatment. These claims are made 
for 4 percent of 189 patients. 

The alleged material to which the 
term Krebiozen is applied is described 
as being made from the blood serum of 
horses that have been treated with a par- 
ticular strain of microorganism. The 
method of preparation is not given in suf- 
ficient detail to permit it to be repeated 
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by others. This extent of detail is nor- 
mally required of those who advance 
claims for the therapeutic usefulness of 
a new drug. 

The book refers to experiments on 
spontaneous tumors in dogs and cats. The 
number and reproducibility of these ex- 
periments on such notably unreliable in- 
vestigative materials are not impressive. 

There is much reference, of a general 
nature, to defense mechanisms against 
cancer, spontaneous regressions of the 
disease, and the role in cancer of the 
reticuloendothelial system. These refer- 
ences are of a conventional type, from 
statements of others hallowed by long 
usage but without documentation. 

The clinical reports presented do not 
lend themselves to analysis or permit any 
conclusion about the validity of the au- 
thors’ claims. Similar claims have been 
examined, repeatedly, by responsible 
agencies and found to be invalid. One 
would hope, therefore, that the ones pub- 
lished in this document would be care- 
fully reviewed by impartial and informed 
individuals, and endorsed, before they 
are accepted. 

C. P. Ruoaps 
Sloan-Kettering Institute 


The Menninger Story. Walker Winslow. 
Doubleday, Garden City, N.Y., 1956. 
350 pp.+ plates. $5. 


Mayos at Rochester, Minnesota, then 
Menningers at Topeka, Kansas; Mayos 
for surgery, Menningers for mental 
health. Judged from the stories of these 
clinics, surgical therapy antedated em- 
phasis on health of spirit, mind, and 
body as exemplified at Topeka. 

The Menninger Story is biography. Its 
central figure is Dr. Charles Frederick. 
But of almost equal concern are sons, 
Karl and William, with their mother, 
Flo, and brother, Edwin, also in the pic- 
ture. It might be considered the success 
story of a lad, born into a German fam- 
ily but recently come from Switzerland, 
who before his death could be credited 
with an almost complete reversal in na- 
tional attitude toward mental ill health. 
But Dr. C. F., however, would not have 
favored this as the emphasis in a biogra- 
phy of himself. For him The Menninger 
Story would be a history of a change of 
emphasis of health service from therapy 
for an organic pathology to that for a 
person in toto. He wished the patient, 
not the specialty, to be of first concern. 

Professionally Dr. C. F. faced oppo- 
sition throughout most of the 60-odd 
years of his medical career. In the last 
decade, however, his sons carried the 
fight against public inertia and _profes- 
sional apathy. An unexpected, factor in 
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the story is that education functioned 
markedly in the changes achieved. In 
that participation, education gave a tri- 
ple service. First, it transformed a nar- 
rowly trained homeopathic medic into a 
family practitioner acceptable to both 
his community and fellow-physicians of 
other schools of medicine. Second, edu- 
cation became an integral part of the 
therapy, especially with those patients 
with mental illness. Then there was the 
extension of the educational out-reach 
that ultimately brought an improved ad- 
ministration and treatment for patients 
in state hospitals. 

The word story in the title is signifi- 
cant, The author has shown skill both in 
recording history and in doing it in a 
manner that is attention-holding to the 
end. And not least significant, the reader 
is likely to experience a marked change 
in his estimate of mental illness and its 
therapy as he reads. 

B. Cuirrorp HENprRICKS 
Longview, Washington 


Books Reviewed in 
The Scientific Monthly, February 


The Search beneath the Sea, J. L. B. 
Smith (Holt). Reviewed by A. S. Romer. 

Greek Science in Antiquity, M. Clagett 
(Abelard-Schuman). Reviewed by R. P. 
Multhauf. 

Opinions and Personality, M. B. Smith, 
J. S. Bruner, and R. W. White (Wiley; 
Chapman & Hall). Reviewed by M. J. 
Rosenberg. 

The Wheat Industry in Australia, A. R. 
Callaghan and A. J. Millington (Angus 
and Robertson). Reviewed by J. Hancock. 

Between the Planets, F. G. Watson 
(Harvard Univ. Press). Reviewed by R. 
Fleischer. 

Proceedings of the Third Berkeley Sym- 
posium on Mathematical Statistics and 
Probability, vol. IV, J. Neyman, Ed. 
(Univ. of California Press). Reviewed by 
G. E. Bates. 

Toward a Unified Theory of Human 
Behavior, R. R. Grinker and H. M. 
Hughes, Eds. (Basic Books). Reviewed by 
R. H. Knapp. 

Handbook of Biological Data, W. S. 
Spector, Ed. (Saunders). Reviewed by T. 
C. Byerly. 

Introduction to Microfossils, D. J. Jones 
(Harper). Reviewed by E. W. Berry. 

Fun with Figures, J. A. H. Hunter (Ox- 
ford Univ. Press). 

Corn and Its Early Fathers, H. A. Wal- 
lace and W. L. Brown (Michigan State 
Univ. Press). Reviewed by W. R. Single- 
ton. 

Aquatic Insects of California, with Keys 
to North American Genera and California 
Species, R. L. Usinger, Ed. (Univ. of Cali- 
fornia Press). Reviewed by J. H. Young. 

In Search of Adam, H. Wendt (Hough- 
ton Mifflin). Reviewed by L. J. and M. 
Milne. 


New Books 


Franklin and His French Contempo- 
raries. Alfred O. Aldridge. New York 
University Press, New York, 1957. 260 
pp. $4.75. 

Progress in the Chemistry of Organic 
Natural Products. vol. 13. L. Zechmeister, 
Ed. Springer, Vienna, 1956. 624 pp. 
$25.60. 

Modern Methods of Microscopy. A 
series of papers reprinted from Research. 
A. E. J. Vickers. Butterworths, London, 
1956. 114 pp. $3.50. 

Must Men Starve? The Malthusian 
controversy. Jacob Oser. Abelard-Schu- 
man, New York, 1957. 331 pp. $4.50. 

Fishes, a Guide to Fresh- and Scelt- 
Water Species. Herbert S. Zim and Hurst 
H. Shoemaker. Simon and Schuster, New 
York, 1956. 160 pp. $1, paper. 

Remarks on the Foundations of Mathe- 
matics. Ludwig Wittgenstein. Translated 
by G. E. M. Anscombe. G. H. von Wright, 
R. Rhees, and G. E. M. Anscombe, Eds. 
Macmillan, New York, 1956. 204 pp. 
$5.75. 

The Milky Way. Bart J. Bok and Pri- 
scilla F. Bok. Harvard University Press, 
Cambridge, Mass., ed. 3, 1957. 269 pp. 
$5.50. 

Elements of Partial Differential Equa- 
tions. lan N. Sneddon. McGraw-Hill, New 
York, 1957. 327 pp. $7.50. 

Engineering Structural Failure. The 
causes and results of failure in modern 
structures of various types. Rolt Ham- 
mond. Philosophical Library, New York, 
1957. 224 pp. $12. 

Vastness of the Sea. Adventure in the 
mysterious depths. Bernard Gorsky. Trans- 
lated from the French by Alec Brown. 
Little, Brown, Boston, 1957. 305 pp. $5. 

Physics. John S. Marshall and Elton R. 
Pounder. Macmillan, New York, 1957. 
906 pp. $8.50. 

pH Measurements. Their theory and 
practice. Methuen, London; Wiley, New 
York, 1956. 125 pp. $2.25. 

Lectures in Immunochemistry. Michael 
Heidelberger. Academic Press, New York, 
1956. 150 pp. $4. 

Chain Reactions, an Introduction. F. S. 
Dainton. Methuen, London; Wiley, New 
York, 1956. 183 pp. $2.90. 

A Million Years of Human Progress. 
Ira D. Cardiff. Pageant Press, New York, 
rev. ed., 1955. 146 pp. $2.50. 

Elements of Engineering Materials. 
Charles P. Bacha, Joseph L. Schwalje. 
and Anthony J. Del Mastro. Harper, New 
York, 1957. 494 pp. $6.50. 

Organic Analysis. vol. III. John Mit- 
chell, Jr., I. M. Kolthoff, E. S. Proskauer. 
and A. Weissberger, Editorial Board. 
Interscience, New York, 1956. 546 pp. 
$11.50. 

Solid State Physics. Advances in re- 
search and application. vol. III. Freder- 
ick Seitz and David Turnbull, Eds. Aca- 
demic Press, New York, 1956. 588 pp. $12. 

Physical Techniques in Biological Re- 
search. vol. II. Physical Chemical Tech- 
niques. Gerald Oster and Arthur W. Pol- 
lister. Academic Press, New York, 1956. 
502 pp. $12.80. 
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Theory of Land Locomotion. M. G. 
Bekker. University of Michigan Press, 
Ann Arbor, 1956. 520 pp. $12.50. 

Textbook of Human Anatomy. J. D. 
Boyd, Wilfrid E. LeGros Clark, W. J. 
Hamilton, J. M. Yoffey, Solly Zuckerman, 
and A. B. Appleton. W. J. Hamilton, Ed. 
Macmillan, London, 1957. 1022 pp. 
$16.50. 

Spot Tests in Organic Analysis. Fritz 
Feigl. Translated by Ralph E. Oesper. 
Elsevier, Amsterdam, ed. 5, enl. and rev., 
1956. 616 pp. $11. 

The Meaning of Americanism. An essay 
on the religious and philosophic basis of 
the American mind. Robert N. Beck. 
Philosophicai Library, New York, 1956. 
180 pp. $4.75. 

Elasticity, Fracture and Flow. J. C. 
Jaeger. Methuen, London; Wiley, New 
York, 1956. 152 pp. 

Physical Methods in Chemical Analysis. 
vol. III. Walter G. Berl, Ed. Academic 
Press, New York, 1956. $15. 

Documentation in Action. Based on 
1956 Conference on Documentation at 
Western Reserve University. Jesse H. 
Shera, Allen Kent, and James W. Perry. 
Reinhold, New York; Chapman & Hall, 
London, 1956. 471 pp. $10. 

The Sun. Giorgio Abetti. Translated by 
J. B. Sidgwick. Macmillan, New York, 
1957. 336 pp. $12. 

Applied Strength of Materials. Alfred 
Jensen. McGraw-Hill, New York, 1957. 
343 pp. $5.75. 

Sun, Earth, and Man. George P. and 
Eunice Bischof. Harcourt, Brace, New 
York, 1957. 118 pp. $2.75. 


Miscellaneous Publications 


(Inquiries concerning these publications should be 
addressed, not to Science, but to the publisher or 
agency sponsoring the publication.) 

World Wide Industrial Role of Nuclear 
Energy. John J. Hopkins. General Dy- 
namics Corp., New York, 1956. 120 pp. 

A Systematic Revision of the Fishes of 
the Teleost Family Carapidae (Percomor- 
phi, Blennioidea), with Descriptions of 
Two New Species. Bull., British Museum 
(Natural History), Zoology, vol. 4, No. 6. 
D. C. Arnold. 63 pp. £1. A Revision of 
the Lake Victoria Haplochromis Species 
(Pisces, Cichlidae). pt. I, H. Obliquidens 
Hilgend., H. Nigricans (Blgr.), H. Nuchis- 
quamulatus (Hilgend.) and H. Lividus, 
Sp.N. Bull., Zoology, vol. 4, No. 5. P. H. 
Greenwood 22 pp. 6s. British Museum 
(Natural History), London, 1956. 

Disease Control and _ International 
Travel. A review of international sani- 
tary regulations. Chronicle of The World 
Health Organization, vol. 10, No. 9-10, 
71 pp. World Health Organization, Ge- 
neva, 1956 (order from Columbia Uni- 
versity Press, New York). 71 pp. $0.70. 

Travaux de !’ Association Internationale 
de Geodesie. vol. 18, Fascicule 1. Rapports 
Nationaux. Pierre Tardi. The Association, 
Paris, 1954. 

Bibliographie der Pflanzenschutz-Litera- 
tur, 1950. J. Barner. Parey, Berlin, 1956. 
438 pp. 
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Geographic Variation in the Chicken 
Turtle, Deirochelys reticularia Latreille. 
Fieldiana: Zoology, vol. 34, No. 41. Albert 
Schwartz. Chicago Natural History Mu- 
seum, Chicago, 1956. 43 pp. $0.35. 

Planning and Conducting a Program of 
Instruction in Vocational Agriculture for 
Young Farmers. Suggestions for teachers 
and school administrators in developing 
educational programs for out-of-school 
young farmers. Vocational Division Bull. 
No. 262, Agricultural Ser. No. 67. H. N. 
Hunsicker. U.S. Office of Education, 
Washington, 1956. 94 pp. $0.45. 

Bibliography on Ignition and Spark- 
Ignition Systems. National Bureau of 
Standards Circ. 580. George F. Black- 
burn. National Bureau of Standards, 
Washington, 1956 (order from Supt. of 
Documents, GPO, Washington 25). 15 
pp. $0.15. 

Studies on Beef Quality. I, The Effect 
of Blast-Freezing Hot Beef Quarters. II, 
Physiological and Biological Effects of 
Various Pre-Slaughter Treatments. III, 
Influence of Various Pre-Slaughter Treat- 
ments on Weight Losses and Eating Qual- 
ity of Beef Carcasses. Division of Food 
Preservation and Transport Technical 
Paper No. 2. A. Howard and R. A. 
Lawrie. 72 pp. Saving Water in Dams. 
The Mansfield Process. Leaflet No. 15. 
4 pp. Commonwealth Scientific and Re- 
search Organization, Melbourne, Aus- 
tralia, 1956. 

Sagitta Planctonis and Related Forms. 
Bulletin of zoology, vol. 4, No. 8. P. M. 
David. British Museum (Natural His- 
tory), London, 1956. 17 pp. 6s. 

Infections in Laboratory Animals. 
Collected Papers, Laboratory Animals 
Bureau, 1956, vol. 4. Laboratory Animals 
Bureau, M.R.C. Laboratories, London, 
N.W. 3, 1956. 68 pp. 7s. 6d. 

Commonwealth of Australia, Common- 
wealth Scientific and Industrial Research 
Organization, Eighth Annual Report for 
the Year Ending 30th June 1956. Com- 
monwealth Scientific and Industrial Re- 
search Organization, East Melbourne, 
C.2, 1956. 37 sections. 

Life and Mind. Antioch College Found- 
ers Day Lecture. Edmund W. Sinnott. 
Antioch Press, Yellow Springs, Ohio, 
1956. 29 pp. $0.50. 

Fitness of American Youth. A report 
to the President of the United States on 
the President’s Conference on Fitness 
of American Youth, held at the US. 
Naval Academy, Annapolis, Md., 18-19 
June 1956. President’s Council on Youth 
Fitness, 1956 (order from Supt. of Docu- 
ments, GPO, Washington 25). 52 pp. 
$0.25. 

Hague Academy of International Law 
Bulletin. No. 27. 28th session, 15 July 
10 Aug. Secretariat, Peace Palace, The 
Hague, 1957. 27 pp. 

Further Researches on the Mycological 
Detection and Identification of Lactose, 
Maltose, Galactose, and Certain Other 
Carbon Compounds, Copper Reducing 
and Not Copper Reducing. Commenta- 
tiones, vol. XVII, No. 3. Aldo Castellani. 
Pontificia Academia Scientiarum, Citta 
Del Vaticano, 1956. 22 pp. 


The Anti-Stalin Campaign and Inter- 
national Communism. A selection of doc- 
uments. Edited by the Russian Institute, 
Columbia University. Columbia Univer- 
sity Press, New York, 1956. 342 pp. 

The Physical Characteristics of the Ko- 
rana. South African Journal of Science, 
special publication No. 1, supplement to 
Nov. 1956. C. §S. Grobbelaar. South 
African Journal of Science, Pretoria, S.A., 
1956. PRYS 5. 

Notes on Habitats, Systematic Char- 
acters and Life Histories of Texas Salt 
Water Cyprinodontes. Tulane studies in 
zoology, vol. 4, No. 4. Don G. Simpson 
and Gordon Gunter. 20 pp. $0.35. Domi- 
nance-Subordinance Relationships in the 
Crawfish Cambarellus shufeldtii. vol. 4, 
No. 5. Mildred E. Lowe. 32 pp. $0.45. 
Propagation of the White Shrimp, 
Penaeus setiferus (Linn.), in Captivity. 
vol. 4, No. 6. Malcolm C. Johnson and J. 
R. Fielding. 16 pp. $0.30. Tulane Uni- 
versity, New Orleans, La., 1956. 

Journal of the Physical Society of 
Japan, Cumulative Author Index and 
Analytic Subject Index, vols. 1-10, 1946- 
1955. Physical Society of Japan, Tokyo, 
1956. 60 pp. 

Educational Directory of Connecticut, 
1956-1957. Connecticut State Depart- 
ment of Education, Hartford, 1956. 56 pp. 

Proceedings of the Conference on 
Chemical Reactions in Urban Atmos- 
pheres. Lewis H. Rodgers, Ed. Air Pollu- 
tion Foundation, Los Angeles, Calif., 
1956. 135 pp. $5. 

Bulletin of the Chinese Association for 
the Advancement of Science, combined 
editions, vol. 3, Nos. 1-6. Chinese Asso- 
ciation for the Advancement of Science, 
Taipei, Taiwan, China, 1956. $6 per year. 

An Annotated Catalogue of the Mutant 
Genes of the House Mouse. Medical Re- 
search Council memorandum No. 33. H. 
Griineberg. Medical Research Council, 
London, 1956. 28 pp. 2s. 6d. 

A Study of Attitudes to Factory Work. 
Medical Research Council special report 
series No. 292. S. Wyatt and R. Marriott. 
Medical Research Council, London, 1956. 
115 pp. 10s. 

Directory of the Division of Physical 
Sciences. National Academy of Sciences- 
National Research Council, Washington, 
D.C., 1957. 36 pp. 

Experimental Methods for the Evalua- 
tion of Drugs in Various Disease States. 
Annals of the New York Academy of Sci- 
ences, vol. 64, art. 4. Otto v. St. White- 
lock, Ed. 270 pp. $4. Staphylococcal In- 
fections. Annals of the New York Acad- 
emy of Sciences, vol. 65, art. 3. Franklin 
N. Furness, Associate Ed. 190 pp. $4.50. 
Techniques for the Study of Behavioral 
Effects of Drugs. Annals of the New York 
Academy of Sciences, vol. 65, art. 4. 90 
pp. $3. Natural Resistance to Infections. 
Annals of the New York Academy of Sci- 
ences, vol. 66, art. 2. Otto v. St. White- 
lock, Ed. 182 pp. $3.50. The Evaluation 
of Autonomic Responses: Toward a Gen- 
eral Solution. Annals of the New York 
Academy of Sciences, vol. 67, art. 5. John 
I. Lacey. 42 pp. $1.50. New York Acad- 
emy of Sciences, New York, 1956. 
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Meetings and Societies 


Drugs for the Soul; the Rise 
of Psychopharmacology 


The phrenotropic agents, and confer- 
ences about them, have become drugs on 
the market. Three out of ten prescrip- 
tions in this country are now for “tran- 
quilizers,” more than a billion mepro- 
bamate tablets alone have been ordered 
by their physicians for 160 million Amer- 
icans in a little more than a year; hun- 
dreds of millions of dollars have been 
spent; mental hospitals have become 
quieter and less congested; and the 
anxiety level of the citizenry has pre- 
sumably ebbed. 

Such dramatic events have aroused 
great interest—in the public, kept more 
than adequately informed or misin- 
formed by the mass media; in officials 
and others concerned with mental health, 
who are responsible to the public for 
decisions involving large funds and insti- 
tutions and subpopulations; in neuro- 
pharmacologists and physiological psy- 
chologists, who see new tools for clari- 
fying the elements of behavior and re- 
lating these to the functional elements of 
the nervous system; and in psychiatrists 
of all schools, who find their views 
shaken or supported by the emphatic re- 
entry of the brain into the mental arena 
and the attendant deemphasis of the in- 
terpersonal aspects—and this great in- 
terest is expressed in the welling of com- 
munication. 

Even at the professional level (it would 
be prohibitive to follow the wider lay 
situation) the reports and meetings, the 
gossip and symposia and_ publications, 
have become prodigious. I personally 
have been asked to attend well over a 
dozen special symposia on psychophar- 
macology in the past year (most of 
which have or will burst out in mono- 
graphs), have actually participated in 
half of them, and have been guilty of 
organizing one. The two most recent 
meetings, the Conference on the Evalu- 
ation of Pharmacotherapy in Mental IIl- 
ness held in Washington in late Septem- 
ber, which I organized, with the fine sup- 
port of Jonathan Cole, for the sponsor- 
ing groups (USPH, National Institute 
of Mental Health; National Academy 
of Sciences—National Research Council; 
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American Psychiatric Association), and 
the Conference on Meprobamate and 
Other Agents Used in Mental Illness 
held in New York in mid-October, spon- 
sored by the New York Academy of 
Sciences, which I summarized at the re- 
quest of the chairmen, James G. Miller 
and Frank Berger, form the basis of this 
invited report. 

In all conferences, certain general 
problems receive more or less atten- 
tion: the psychosocial, administrative- 
economic, and public health impact of 
these agents; the mechanisms of action; 
nomenclature; problems of animal and 
human experimentation with new agents, 
especially those with a possible “be- 
havioral toxicity” and expected to pro- 
duce changes in the nuances of complex 
behavior; criteria and procedures for 
valid clinical testing; and, where par- 
ticular drugs are under consideration, the 
inevitable question of actual effectiveness 
and in which human ailments. 

The meprobamate conference devoted 
half a day to “laboratory” studies on the 
pharmacological action of this and re- 
lated substances and, especially, on be- 
havioral changes induced by them. No 
deterioration in vision or in simulated 
driving resulted from the taking of me- 
probamate, even when it was taken along 
with alcohol; imprinting of behavior pat- 
terns in ducklings under this drug re- 
mained possible for more hours; some 
differential effect of the agent on con- 
ditioned and unconditioned reflexes of 
several types was affirmed and ques- 
tioned—with dosage an important fac- 
tor. The other three half-days were given 
to clinical reports on the action of me- 
probamate and comparison drugs in a 
wide variety of situations: on level of 
general tension and disturbance in a 
ward, in anxiety states, for postoperative 
control, for headaches, on air personnel 
and disturbed children and senile or 
chronic psychotics or alcoholics, and for 
various conditions associated with in- 
creased muscle tone. Meprobamate 
seemed most useful in reducing tension 
level, whether manifested in motor ef- 
fects—which seemed especially helped— 
or in anxiety or in hostility, directed out- 
ward or inward. Action on acutely dis- 
turbed psychotics was relatively slight; 


and considerable argument developed on 
whether meprobamate should be classed 
with the tranquilizers or the hypnotics. 

The issue of nomenclature is every- 
where encountered in this new arena of 
psychopharmacology. Names not only 
are needed for communication; they also 
carry overtones of inference and record 
the developing attention to and under- 
standing of a subject area. If a given 
drug is called a tranquilizer, it is likely 
to be prescribed for disturbed psychotics, 
to be compared with chlorpromazine or 
another tranquilizer, and to be regarded 
in the patient’s milieu as a stigma on the 
taker; if it is called a hypnotic, it is likely 
to be used on a ten- or twentyfold larger 
scale, to be compared with barbiturates, 
and to be accepted as neutrally as is 
aspirin. 

The uncertainty over names, moreover, 
reflects ignorance regarding mechanisms. 
Phrenotropic is a noncomittal word say- 
ing that there is an action on the mind; 
and the subgroup psychosomimetic is 
still a descriptive term. Yet, even here, 
there is an implication of overstimulation 
of the brain; and the term tranquilizer, 
which more explicitly refers to lessened 
stimulation (and so covers the opposite 
subgroup), has satisfied few. Yet the 
plain fact is that a drug which depresses 
all neurones or synapses but acts more 
strongly on the inhibitory than the ex- 
citatory ones could evoke the same be- 
havior changes as a drug which stimu- 
lates all units but favors the excitatory 
ones. 

New names arise as some situation 
generates more attention, is more dis- 
criminatingly observed, and _ requires 
more differentiated communication; but 
the terminology becomes really sound and 
analytic only when the bases of the phe- 
nomena are understood. Then a geno- 
typic statement supersedes a phenotypic 
one, and drugs will be classified in terms 
of established mechanisms of action. For 
the nervous system, these will probably 
be in terms of particular neurone groups 
with recognized quantitative (gradient) 
differences in metabolism or, more often, 
qualitative differences, or, perhaps even 
more frequently, in terms of the patterns 
in which neurones interact. Knocking out 
a particular enzyme or cell type would 
disturb function as would omitting all e’s 
or ¢’s in a paragraph; but altering pat- 
terns of interaction could be much more 
devastating, like pieing the type. 

The Washington conference, although 
it was also concerned with the afore- 
mentioned matters, focused on the gen- 
eral problems encountered in evaluation 
of phrenotropic drugs. The growing pub- 
lic health problem posed here led the 
National Institute of Mental Health to 
initiate and finance this project, which 
was carried out with the National Re- 
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search Council as administrator and the 
American Psychiatric Association as co- 
sponsor. After preliminary conferences 
at the institute—which defined our con- 
cern as primarily with evaluation of the 
drugs, “Do they act?” rather than with 
mechanism, “How do they. act?” or with 
the over-all consequences, “What if they 
act?”—half a dozen work papers were 
invited and served to guide a formal 
planning committee. The subject was 
soon divided into five areas, and appro- 
priate subcommittees were formed to 
develop them—each with its own con- 
sultants and with new work papers. 
These met for 2 days to formulate and 
integrate their findings and then re- 
ported at plenary sessions to several hun- 
dred participants, who further discussed 
them. 





The Subcommittee on Preliminary 
Screening, Louis Goodman, chairman, 
considered problems of animal testing— 
for mode of action, behavioral effects 
and toxic complications—and the espe- 
cially vexing ones of human testing prior 
to releasing a drug for sale and extensive 
clinical evaluation. Such difficulties as 
the following were considered: detecting 
subtle neural alterations in anesthetized 
animals; devising useful measures of ani- 
mal behavior; finding valid indicators for 
a specific drug action on patients (in ani- 
mals that might lack the anatomical sub- 
strate, or normal human beings who 
might lack the physiological dysfunction, 
underlying the disease or symptoms re- 
quiring relief); using patients to explore 
new agents and the ethical and legal 
problems in either giving or withholding 
a potentially harmful or useful substance. 

Three subcommittees concerned di- 
rectly with clinical testing covered Test 
Conditions, Alfred Bay, chairman; Pa- 
tient Selection and Control Problems, 
John Clausen, chairman; and Evaluation 
of Change in Treated Patients, Milton 
Greenblatt, chairman. Under test condi- 
tions were considered such matters as 
actual drug administration and selection 
of dose, route, timing, repetition, and the 
like; the use of placebos and the double 
blind technique; and the halo effect pro- 
duced by altered attitudes and actions 
of the persons making the test or by other 
indirect changes associated with drug ad- 
ministration, The latter is exemplified by 
different responses when subjects are 
alone or in groups; by a quieting of non- 
treated, as well as treated, patients on a 
ward when the general level of noise and 
confusion is lowered by a true drug ac- 
tion on treated ones; and by the general 
finding that the improvement seen when 
drugs are introduced is often less in 
therapeutically oriented institutions than 
in custodially oriented ones, in which the 
mere increase of active interest in pa- 
tients has a beneficial effect. The prob- 
lem of the placebo is surprisingly com- 
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plex and, despite its name, generates 
more strife than peace among investiga- 
tors. Its use demands thought and dis- 
crimination, even though the placebo ef- 
fect is really as simple as Mark Twain’s 
experience when, after tossing in the bed 
of a hot stuffy room, he hurled a shoe at 
the window he could not open, inhaled 
eagerly of the fresh air that entered after 
the crash, and happily slept—only to find 
in the morning that he had broken a 
mirror. 

Selecting of test and control subjects 
and securing adequate and homogeneous 
samples present additional problems. 
There are difficulties in selecting by di- 
agnosis, or symptom, or at random, or 
as a fixed time sample, or by individual 
attributes, or even by comparing each 
patient with his pretreatment self. If 
male schizophrenics between 35 and 
44 years old and ill from 5 to 9 years 
are desired, the entire 13,000 population 
of the largest mental hospital of New 
York State can hardly supply the 440 
needed to tell (at the 0.5 and 0.1 P lev- 
els for the type-I and type-II errors) 
whether a drug doubles the discharge 
rate. Certain prognostic indicators may 
help, for example, the response to pre- 
vious treatments or tests (as mecholyl), 
or the marital or educational status, or 
behavior during psychiatric observation 
—one study reported a 75-percent suc- 
cessful prognosis based on the _ initial 
interview. Since no therapy so far tested 
over a 5-year period has shown any gross 
statistical advantage over simple cus- 
todial care, either none has been of value 
or various ones have helped in particular 
subpopulations; so appropriate selection 
is as important in avoiding false rejection 
of a hypothesis (type-I error) as in avoid- 
ing false acceptance (type-II error). 

The criteria of change now available 
are largely impressionistic and qualita- 
tive and reflect the presently unsatisfac- 
tory tools of behavioral science in gen- 
eral. The need is great to forge sharper 
instruments and to move from simple ob- 
servation, through observation in planned 
test situations, objectively judged inter- 
views, validated rating scales and ques- 
tionnaires, to completely objective tests 
—of behavior, as in reaction time after 
a fixed interval warning signal, or in or- 
ganizing a total situation presented by 
the PSI apparatus; or of material, as in 
the esterification of phosphate by eryth- 
rocytes or in the chromogens recently 
found in plasma or urine. With care, 
group criteria, rather than individual 
ones, can be used effectively, as in aver- 
age stay in an institution, discharge (or, 
better, dischargeability) rates, sick calls, 
clothes damage, ward noise, and the like; 
but, if handled carelessly, group data of 
this kind can seem to tell that the aver- 
age American is 49-percent male, 13-per- 
cent colored, and slightly pregnant! 





The fifth subcommittee, on Planning 
and Coordination, Seymour Kety, chair- 
man, also served as an executive commit- 
tee. It was concerned with the national 
picture, with formulating recommenda- 
tions, and, especially since Congress had 
responded to a suggestion of the Plan- 
ning Committee, among other things, 
with a $2-million appropriation to fur- 
ther the effective evaluation of new 
drugs (now administered through the 
Psychopharmacology Service Center set 
up in the National Institute of Mental 
Health), with advising on a program of 
research in this area. Should one great 
study be set up for the country—a single 
$6.4-million question (on the assumption 
that brute financial strength can solve 
any problem, rather like assuming that 
enough monkeys with typewriters will 
turn out the American Journal of Psy- 
chiatry) ? Or should local projects be co- 
ordinated and assisted, as the VA study 
of two drugs on their schizophrenic hos- 
pital patients, or research on better indi- 
cators of change be fostered, or experi- 
ments on the mechanism of action be 
supported—a hundred $64,000 ques- 
tions? Should additional publications be 
encouraged or special conferences for ex- 
change of research results, for agreement 
on nomenclature, for consideration of 
ethical and legal problems, and the like? 
What cooperation could be developed 
with and among the pharmaceutical 
companies, the Food and Drug Admin- 
istration, and other interested groups? 
How essential is another weapon besides 
psychotherapy, when fewer than 5000 
practicing psychiatrists are available for 
more than 10 million acute mental pa- 
tients? Such questions arose and received 
consideration in many contexts up to 
that of the plenary sessions of the con- 
ference. The formal recommendations 
finally passed by the Planning Com- 
mittee, representing the sponsoring in- 
stitutions, are appended. 

I cannot close without touching on the 
problem of ease and dis-ease or of con- 
tent and discontent, which was often 
mentioned and was the theme of Aldous 
Huxley’s address and of part of my sum- 
mary at the New York Academy confer- 
ence. There is a basic conflict: in the 
individual between the desire for experi- 
ence, with its trials, and for experience- 
less nirvana; and between individual 
peace and group progress, or change, if 
a value direction is denied. Group 
change, whether as biological or cultural 
evolution, depends on the contribution 
of the individual, often attended by ex- 
tremes of effort or suffering. Prometheus, 


-who brought fire to man and was con- 


demned for his impious act to an unre- 
mitting gnawing of his vital organs, sym- 
bolizes this conflict. It is the core of the 
ethical problem in human drug testing: 
What risks to the individual are justified 
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for a potential gain for mankind? When 
should the good be relinquished in the 
quest for the better? 

Huxley was concerned lest man, in 
possession of agents that can bring tran- 
quility, would drug himself into inertia, 
and he pointed out that all the natural 
“depressant” drugs were exploited from 
prehistory—alcoholic drinks, opium, 
hashish, and the like. But the same is 
true for the “excitant” drugs—coffee, 
tea, maté—and, indeed, the dominant 
drink of each civilization where it is 
available is “the cup that cheers but not 
inebriates.” There is some “elan vital” in 
all creatures, and this divine unrest is 
maximal in man. Here we leave science 
for the humanities and religion and yield 
to the poets. But between Swinburne and 
Untermeyer, I would here agree with the 
lesser poet and subscribe to the second of 
these verses: 





From too much love of living, 
From hope and fear set free, 
We thank with brief thanksgiving 
Whatever Gods may be 

That no life lives forever; 

That dead men rise up never; 
That even the weariest river 

_ Winds somewhere safe to sea. 


[From “The Garden of Proserpine” 


From compromise and things half-done, 
Keep me, with stern and stubborn pride; 
And when, at last, the fight is won, 
God, keep me still unsatisfied. 

[From “Prayer”] 

Appendix. The following recommen- 

dations have been formally passed by the 
Committee on Planning and Coordina- 
tion of the Conference on the Evaluation 
of Pharmocotherapy in Mental IIIness. 
- 1) It is recommended that the funds 
allocated to the Psychopharmacology 
Research Center [now the Psychophar- 
macology Service Center] be used to sup- 
port further basic research, the develop- 
ment of research methodology, the insti- 
tution of pilot drug evaluation studies 
and the coordination of cooperative re- 
search programs. 

2) It is recommended that the Psy- 
chopharmacology Research Center ar- 
range a conference of selected investi- 
gators and representatives of the phar- 
maceutical industry to discuss and at- 
tempt to arrive at minimum criteria of 
effectiveness and toxicity in the evalua- 
tion of drugs for clinical trial. This pro- 
posed conference should consider the 
ways in which their suggested criteria 
might be applied in practice. It is also 
recommended that special attention be 
given by the pharmaceutical industry, 
the Food & Drug Administration, in- 
vestigators and physicians to possible 
untoward effects of drugs on behavior 
and mental function. 

3) It is recommended that the Psy- 
chopharmacology Research Center un- 
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dertake to improve communication in 
this and related fields by the preparation 
or support of annotated bibliographies, 
reviews, news letters and appropriate 
conferences. It is further recommended 
that attention be given to the problem 
of providing financially adequate fellow- 
ship support to the graduate student, 
early post-doctoral or early post-resi- 
dency levels to provide interdisciplinary 
training for men in psychiatry or the 
relevant basic sciences who wish to pre- 
pare themselves for a research career in 
psychopharmacology. It is felt that at 
present it is difficult for men at the early 
post-doctoral level to obtain support ade- 
quate to encourage them to become com- 
petent in more than one discipline. 

R. W. GerarD 
Mental Health Research Institute, 
University of Michigan, Ann Arbor 


ONR Decennial Symposium 


An opportunity for Navy scientists to 
review the work of their colleagues in 
Navy laboratories will occur 26-27 Mar., 
when the Office of Naval Research holds 
a symposium on “A decade of basic and 
applied science in the Navy.” The sym- 
posium will be held as part of ONR’s 
Decennial Year. 

Scientific personnel from all Navy 
laboratories will participate. Papers to 
be presented will deal both with research 
which has had significant application in 
the Naval establishment and with that 
which has contributed to basic science. 
Invitations to the symposium will be 
sent to scientists and other interested 
personnel of the military services and 
other government research groups and 
to selected members of the scientific 
press. 


AGPA Report 


The American Group Psychotherapy 
Association has announced the publica- 
tion of a 44-page abstract covering its 
14th annual convention, which took place 
in January 1957. This comprehensive 
survey may be purchased for $1 from 
AGPA, Room 300, 345 E. 46 St., New 
York, N.Y. 


Venereal Disease Symposium 


The eighth annual Symposium on Re- 
cent Advances in the Study of Venereal 
Diseases will be held in the auditorium 
of the Department of Health, Education, 
and Welfare, Washington, D.C., on 
24-25 Apr. The sessions are open to all 
interested physicians and workers in al- 
lied professions. Hundreds of participants 
from all parts of the country attend this 


meeting annually to exchange the latest 
available information. Topics to be dis- 
cussed will cover many aspects of ve- 
nereal disease control, including basic 
and clinical research, serology, epidemi- 
ology, treatment, program operation, and 
professional education. 


Society Elections 


= National Geographic Society: pres., 
Melville Bell Grosvenor; v. pres. and 
sec., Thomas W. McKnew; treas., Rob- 
ert V. Fleming. 


"American Documentation Institute: 
pres., James W. Perry, Western Reserve 
University; pres.-elect, Herman H. Hen- 
kle, John Crerar Library; past pres., Jo- 
seph Hilsenrath, National Bureau of 
Standards; treas., Kenneth L. Fager- 
haugh, Carnegie Institute of Technology; 
sec., Charles G. LaHood, Jr., Library of 
Congress, Washington 25, D.C. Repre- 
sentative to the AAAS Council is Milton 
O. Lee. 


®™ Southeast Branch, Alaska Division of 
the AAAS: pres., Leo M. Thompsen, 
Alaska Department of Health; v. pres., 
Russell C. McGregor, U.S. Forest Serv- 
ice; sec.-treas., Dorothy J. Phelps, De- 
partment of Library Services, Alaska Of- 
fice Building, Juneau. 


Forthcoming Events 
March 


1-2. American Physical Soc., Norman, 
Okla. (K. K. Darrow, Columbia Univ., 
New York 27.) 

1-3. National Wildlife Federation, an- 
nual, Washington, D.C. (C. H. Callison, 
232 Carroll St., NW, Washington 12.) 

2. Air Pollution and Its Control, 5th 
annual symp., Staten Island, N.Y. (N. 
Colosi, Dept. of Bacteriology and Public 
Health, Wagner College, Staten Island 1.) 

3-6. American Inst. of Chemical En- 
gineers, White Sulphur Springs, W.Va. 
(F. J. Van Antwerpen, AIChE, 25 W. 45 
St., New York 36.) 

3-9. American Soc. of Photogrammetry, 
23rd annual, joint with American Corg. 
on Surveying and Mapping, 17th annual, 
Washington, D.C. (C. E. Palmer, ASP, 
1515 Massachusetts Ave., NW, Washing- 
ton 5.) 

4. Wildlife Soc., annual, Washington, 
D.C. (D. L. Leedy, Fish and Wildlife 
Service, Dept. of the Interior, Washington 
25.) 

4-6. National Biophysics Conf., Colum- 
bus, Ohio. (H. P. Schwan, School of Med- 
icine, Univ. of Pennsylvania, Philadelphia 
4.) 

4-6. North American Wildlife Conf., 
22nd, Washington, D.C. (Wildlife Man- 
agement Inst., 709 Wire Bldg., Washing- 
ton 5.) 

4-8. Analytical Chemistry and Applied 


203 








OPTICAL BARGAINS 


Fine, American-Made Instrument at 
Over 50% Saving 


STEREO MICROSCOPE 


Up to 3” Working Distance— 


Erect Image—Wide 3 Dimen- 
sional Field 

Now, ready after years in de- 
velopment — this instrument 
answers the long standing 
need for a sturdy, efficient 
STEREO MICROSCOPE at 
low cost. Used in production 
—in research—in the lab, 
shop, factory, or at home; 
for inspections, examinations, 
counting, checking, assem- 
bling, dissecting—speeding up 
and improving quality control. 
2 sets of objectives on ro- 
tating turret. Standard pair of wide field 8X Kellner Eye- 
pieces give you 21 power and 34 power. Additional eye- 
pieces available for greater or lesser magnification. A low 
reflection coated prism erecting system gives you an erect 
image—correct as to right and left—clear and sharp. Heli- 
cal rack and pinion focusing. 10-DAY TRIAL . . . complete 
satisfaction or your money back. 

Order Stock No. 85,039-W (Shipping wt. approx. 11 Ibs.) 
| aa. $99.50 f.o.b. Barrington, N. J. 


Send Check or M.O. 








See the Stars, Moon, Planets Close Up! 
3” “PALOMAR, JR.’’ TELESCOPE 
100 or 120 Power — An Unusual Buy! 


You'll see the Rings of Saturn, the fas- 
cinating planet Mars, huge craters on 
the Moon, Star Clusters, Moons of Jupi- 


ter in detail, Galaxies! Aluminized and 
overcoated 3” diameter high-speed f/10 
ventilated mirror. Equatorial mount with 
lock on both axes. An Optical Finder 
Telescope, always so essential, is also 
included. Sturdy, hardwood, portable tri- 
pod. Order by Stock No. — Send check 
or MO Money-back guarantee! 


Stock No. 85,050-W (Shipping wt. 10 Ibs.) 
$29.50 f.o.b. Barrington, N. J. 








SPITZ MONOSCOPE 


A precision-made 32 power re- 
flecting telescope—by the makers 
of Spitz Planetarium. Clearly re- 
veals the craters of the moon, 
shows Saturn, Jupiter, other won- 
ders of the heavens. Based on 
same principles as world’s giant 
telescopes. Stands 36” high on 
removable legs. Adjustable 3” 
polished and corrected mirror. 
Fork type Alt-Azimuth rotates on 
full 360° circle—swings to any 
location in the sky. Fascinating 18-page instruction book is 
included. Instrument packed in sturdy carrying case. 


Stock No. 70,068-W $14.95 Postpaid 








New! 2 in 1 Combina- 
tion! Pocket-Size 


50 Power MICROSCOPE 
10 Power TELESCOPE 


ONLY 
$4.50 
4 ppd. 





Useful Telescope and Micro- 
scope combined in one amaz- 
ing, precision instrument. Im- 
ported! No larger than a foun- 
tain pen. Telescope is 10 Power. 
Microscope magnifies 50 Times. 
Sharp focus at any range. Handy 
for sports, looking at small ob- 
jects, just plain snooping. 
Send Chek or M.0. 
Satisfaction Guaranteed 


Order Stock No. 30,059-W .. $4.50 








WRITE FOR FREE CATALOG-W 


Huge selection of lenses, prisms, war surplus optical instru- 
ments, parts and accessories. Telescopes, microscopes, binocu- 
lars. Hand spectroscopes, reticles, mirrors, Ronchi rulings, 
dozen of other hard-to-get optical items. America’s No. 1 
source of supply for Photographers, Hobbyists, Telescope 
Makers, etc. Ask for catalog W 





Order by Stock No. — Send Check or M.0. 
Satisfaction Guaranteed 


Re NT tela hilaemeack 
RRINGTON, NEW JERSEY 
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Spectroscopy, Pittsburgh, Pa. (L. M. Mel- 
nick, U.S. Steel Corp., Applied Research 
Lab., Monroeville, Pa.) 

7-9. American Orthopsychiatric Assoc., 
34th annual, Chicago, Ill. (M. F. Langer, 
AOA, 1790 Broadway, New York 19.) 

7-9. Biometric Soc., Eastern North 
American Region, Washington, D.C. (A. 
M. Dutton, Box 287, Sta. 3, Rochester, 
N.Y.) 

7-9. Fundamental Cancer Research, 
11th annual symp., Houston, Tex. (L. 
Dmochowski, M. D. Anderson Hospital, 
Texas Medical Center, Houston 25.) 

7-9. Optical Soc. of America, semian- 
nual, New York, N.Y. (S. S. Ballard, 
Scripps Inst. of Oceanography, San Diego 
52, Calif. ) 

10-16. Nuclear Engineering and Sci- 
ence Cong., 2nd, Philadelphia, Pa. (En- 
gineers Joint Council, 29 W. 39 St., New 
York 18.) 

11-15. National Assoc. of Corrosion 
Engineers, 13th annual, St. Louis, Mo. (R. 
T. Effinger, Shell Oil Co., Deer Park Re- 
finery, Houston, Tex.) 

11-18. Pakistan Assoc. for the Advance- 
ment of Science, 9th annual conf., Pesha- 
war, West Pakistan. (B. Ahmad, PAAS, 
University Institute of Chemistry, The 
Mall, Lahore, Pakistan. ) 

12-13. Cellular and Humoral Aspects 
of the Hypersensitive States, symp., New 
York, N.Y. (A. M. Pappenheimer, Jr., 
Dept. of Microbiology, New York Univ., 
College of Medicine, 550 First Ave., New 
York 16.) 

13-15. Society of Exploration Geo- 
physicists, 10th annual midwestern, Fort 
Worth, Tex. (G. A. Grimm, Tide Water 
Associated Oil Co., Box 2131, Midland, 
Tex.) 

14, Effect of Radiation on Foods, As- 
soc. of Vitamin Chemists, Chicago, II. 
(M. Freed, Dawe’s Laboratories, Inc., 
4800 S. Richmond St., Chicago 32.) 

15. Fats in Human Nutrition, AMA 
symp., New Orleans, La. (Council on 
Foods and Nutrition, American Medical 
Assoc., 535 North Dearborn, Chicago 10, 
Ill.) 

18-21. Institute of Radio Engineers, 
natl. convention, New York, N.Y. (B. 
Warriner, IRE, 1 E. 79 St., New York 
21.) 

19-21. American Meteorological Soc., 
151st national, Chicago, Ill. (K. C. 
Spengler, AMS, 3 Joy St., Boston 8, 
Mass. ) 

20-22. National Health Forum, Cin- 
cinnati, Ohio. (National Health Council, 
1790 Broadway, New York 19.) 

20-23. National Science Teachers As- 
soc., annual, Cleveland, Ohio. (R. H. 
Carleton, NSTA, 1201 16 St., NW, Wash- 
ington 6.) 

21-23. American Physical Soc., Phila- 
delphia, Pa. (K. K. Darrow, APS, Co- 
lumbia Univ., New York 27, N.Y.) 

21-23. International Assoc. for Dental 
Research, annual, Atlantic City, N.J. (D. 
Y. Burrill, 129 E. Broadway, Louisville 2, 
Ky.) 
21-23. Michigan Acad. of Science, Arts 
and Letters, annual, Detroit, Mich. (R. 
F. Haugh, Dept. of English, Univ. of 
Michigan, Ann Arbor.) 


(See issue of 18 January for comprehensive list) 





EQUIPMENT NEWS 


All inquiries concerning items listed 
here should be addressed to Science, 
Room 604, 11 W. 42 St., New York 36, 
N.Y. Include the name(s) of the manu- 
facturer(s) and the department num- 
ber(s). 


™ VISCOSIMETER has a temperature range 
from 0° to — 65°F. The unit utilizes me- 
chanical refrigeration, and temperature 
is controlled by an adjustable hydraulic 
thermostat. The stainless-steel working 
chamber, which has 6 in. of insulation, 
is large <.1ough to accommodate several 
Kinematic tubes. The stirrer is air- 
driven. (Labline, Inc., Dept. $138) 


M LABORATORY REACTOR operates at a 
5-watt power level and produces a flux 
of 108 neutrons/cm? sec. The core is a 
1-ft stainless-steel sphere that holds about 
4 gal of enriched uranyl sulfate in water 
solution. The unit is 8 ft high and 8 ft 
in diameter; about 6 mo are required 
for installation. (Atomics International, 
Dept. S139) 


™ RECORDING SPECTROPHOTOMETERS are 
described in a new catalog. The speci- 
fications of two models of Cary instru- 
ments designed for use in the visible, 
infrared, and ultraviolet regions are 
given. (Applied Physics Corp., Dept. 
$141) 


™scaALER with five decade units is de- 
signed as a_ general-purpose nuclear- 
counting instrument. Five plug-in dec- 
ade units, plus a 100,000th-unit indi- 
cator, permit a direct count up to 199,- 
999 without the use of external registers. 
Over-all resolution time is 1.0 usec per 
pulse pair. A pulse-height control allows 
the sensitivity to be varied, and a single 
control lever starts, stops, and resets the 
count and time. (Technical Associates, 
Dept. S142) 


@ INDUCTION FURNACE is designed for 
analyzing hydrogen in titanium and zir- 
conium metals as well as in metal hy- 
drides. The furnace burns the sample 
in a stream of oxygen, converting the 
hydrogen and oxygen into water, which 
is then weighed in a gravimetric bulb. 
The unit utilizes standard tank oxygen, 
which is run through a heated sample in 
a bath of molten iron. (Laboratory 


Equipment Corp., Dept. $143) 


HGRATING MONOGHROMATERS covering 
the range between 220 and 2800 mu are 
described in a new bulletin. Three units, 
for use in the ultraviolet, visible, and 
infrared regions, are listed. The units 
can be used as light sources in micro- 
scopic studies whenever monochromatic 
light is desirable. (Farrand Optical Co., 
Dept. S144) 
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¢ 3 Graduated Scale Levels 

¢ Hard, Cobalite Knife Edges 

¢ Grooved Agate Bearings 
Capacity 111 grams 


(201 grams using auxiliary weight) 


SENSITIVE TO 0.01 gram 


4030. TRIPLE-BEAM BALANCE, High Form. This balance 
is recommended for weighing chemicals, measuring specific 
gravity, and for general laboratory use wherever high sensitivity 
is required. 


The gradual deterioration of the knife-edges and bearings ex- 
perienced in other balances has been sharply reduced by making 
the knife-edges of Cobalite, a very hard, non-rusting metal 
which retains its original true edge for an exceptionally long 
time. The grooved agate bearings are designed and protected in 
such a way that they are rarely damaged. Yet they are readily 
accessible for occasional cleaning. 


W. M. WELCH SCIENTIFIC COMPANY 


DIVISION OF W. M. WELCH MANUFACTURING COMPANY — 


VE oe. ae 
1515 Sedgwick Street, Dept. E, Chicago 10, Illinois, U.S. A. 
Manufacturers of Scientific Instruments and Laboratory Apparatus 





| Stainless Steet TRIPLE-BEAM BALANCE 


High Sensitivity — Corrosion-Resistant — Economical 
Fast, Accurate Weighing 








TRIPLE-BEAM BALANCE, High 
Form. The balance is 13 inches long an 
11 inches high. The pan is 4 inches in 
diameter and removable, and the hanger 
is 10% inches high. 


No. 4030 
4031. AUXILIARY WEIGHT. For use 
on the 100-gram notch of No. 4030 Balance 
to increase weighing capacity from 111 
grams. This weight is ) 
matched to the balance with which it is to 
be used and should be ordered at the 


d grams to 


same time as the balance. Each, $1.50 
4030C. PLASTIC COVER, For No. 4030. 
Each, $1.10 


Each $27.50 























NOW — 
The Colorimetric Determination of 
SERUM GLUTAMIC PYRUVIC 
TRANSAMINASE 
at approximately 505 my 
Uses the same Calibration Curve as for SGO-T. 
Requires only one additional reagent. 
STOCK NO. 505-51 - 100 ml - $6.00 
Request SGP-T Supplement to Bulletin 505. 




















For Determinations of 


TRANSAMINASE OR LACTIC 

DEHYDROGENASE 
at 340 mu 
Use our new 

SINGLE DETERMINATION 

VIAL OF DPNH 
(Stock No. 340-2) 
contains 0.2 mg reduced DPN - $.25 ea. 


Eliminates unstable stock solution and tedious 
preparation. Add other reagents directly to vial. 





PHONE COLLECT: 
DAN BROIDA, 





Office: 


Call Sigma for reagents for all methods of 
SERUM LACTIC ACID DEHYDROGENASE 
SERUM MALIC DEHYDROGENASE 
SERUM TRANSAMINASE 


BE SURE YOU RECEIVED 
YOUR FALL 1956 CATALOG 
LISTING PREVIOUSLY UN- 
AVAILABLE COMPOUNDS. 











PRospect 1-5750 
Home: 
WYdown 3-6418 











SIGMA 


CHEMICAL COMPANY 


























3500 DeKalb STREET, ST. LOUIS 18, MO., U.S.A. 
MANUFACTURERS OF THE FINEST BIOCHEMICALS AVAILABLE 
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RADIOCHEMICALS ? 
" Theyre tx Stock 


Their purity is guaranteed 
AT 
RESEARCH SPECIALTIES CO. 


Our expanded facilities and our estab- 
lished reputation assure you of the best 
service inC!4 and H® labeled compounds. 


Revised list of radiochemicals and 
current prices available upon request. 
Write for catalog No. 1054. 








For unusual requirements, please write 
for quotation. State quantity and desired 
specific activity. 
















RESEARCH SPECIALTIES Co. 








2005 Hopkins Stre # Berkeley, Calif. e 











GRAF 
APSCO 


_ CHICAGO U.S.A. 


STUDENT 
MICROSCOPES 


Most reasonably priced GUARANTEED 
Microscope on the market. 


Made in West Germany 
NEW DESIGN 
EXCLUSIVE 
SAFETY FEATURES 
HIGH QUALITY OPTICS 


10X OCULAR 
OBJECTIVES 


16mm (10X) N.A. 0.27 

4mm (44X) N.A. 0.66 

STILL $118.00 
TEN YEAR GUARANTEE 


Write for catalogue 
listing safety features 


10% Discount on 5 or more. 
Models may be assorted to ob- 
tain this discount 


TRANSPORTATION 
INCLUDED 


THE GRAF-APSCO CO. 


5868 BROADWAY CHICAGO 40, ILL. 
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NEW RINCO EXTRACTOR 


e Extraction Time Cut 80% 
® Solvent Volume Decreased 


The revolutionary Rinco Extractor incorporates many 
improvements over existing liquid-liquid extractors. 
Through the use of a rotating sphere, this extraction 
apparatus greatly enhances the efficiency of extractions 
in which the heavier-than-water solvents are used. The 
shape of the sphere greatly increases the area of the 
interface, and the sphere’s rotation continually draws a 
new stream of solvent into the interface. Concentrated 
solvent is continually and automatically bled off, distilled, 
condensed and then re-introduced into the extractor. 
Especially well-suited for use with slightly water-soluble 
compounds the aqueous phase capacity is 4000 ml.; 
solvent phase 700 to 800 ml. For the scientist who re- 
quires a rapid and efficient extraction technique this 
apparatus offers a simple means of avoiding laborious, 
large-volume methods. At recommended speeds no emul- 
sion occurs and the entire extraction is virtually auto- 


matic. 


For further information, write for Bulletin 20-106. 


ALOE SCIENTIFIC 
DIVISION OF A. S. ALOE CO. 

5655 Kingsbury, St. Louis 12, Missouri 
LOS ANGELES @ SAN FRANCISCO @ SEATTLE 
DENVER @® MINNEAPOLIS @ KANSAS CITY 
DALLAS @ NEW ORLEANS @ ATLANTA 
PITTSBURGH @ WASHINGTON, D.C. @ MIAMI 
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PERSONNEL PLACEMENT 

















CLASSIFIED: 18¢ per word, minimum 
charge Use of Box Number 
counts as 10 additional words. 

COPY for classified ads must reach 
SCIENCE 2 weeks before date of issue 
(Friday of every week). 

DISPLAY: Rates listed below — no 
charge for Box umber. Monthly 
invoices will be sent on a charge 
account basis — provided that satis- 
factory credit is established. 

Single inserticn $22.00 per inch 
13 times in 1 year 21.00 per inch 
26 times in 1 year 20.00 per inch 
52 times in 1 year 19.00 per inch 

For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 

















ill POSITIONS WANTED) 


Bacteriologist, Ph.D.; 9 years’ research and 
teaching ; highly recommended for any position 
in field of bacteriology including diagnostic bac- 
teriologic work, bacteriologic research, teach- 
ing. peng Bureau, Burneice Larson, Director, 
900 North Michigan Avenue, Chicz Ago. xX 
Biologist, Ph.D. ; 

associate professor. 
terests are zoology, 
and microtechnique. 
any and field biology. 
Box 39, SCIENC 





10 years of icine experience, 
Desires change. Primary in- 
invertebrates, parasitology, 
Strong background in bot- 

Administrative experience. 


Comparative Anatomy, M.S. W ill ccleidintiass resi- 
dence for Ph.D. in August; ‘experimental embry- 
ology; 3 years of college teaching. Box 24, 
SCIENCE. /25; 2/1, & 


Medical Director; 5 years’ experience pharma- 
ceuticals, antibiotics at large eastern company; 
certified internist, knowledge of basic sciences ; 
completing postgraduate cones Box 25, SCI 
ENCE E. 293 2/l, 8, 15, 22 
Ph. D. Ex xperience vadhints medi- 
research. Desires research or 
position. Box 45, SCIENCE. 


2 


Microbiologist, 
cal school and 
teaching-research 


Pharmacologist, Ph.D. (in pharmacology), 

.D.; 3 years of teaching (pharmé rcology) and 
research in a leading university, and 4 years of 
pharmacological reseé arch in industry. Publica- 
tions; societies member. Desires tez aching, indus- 
trial, or pure research position, Box 33, SCI 
SNCE 2/1 


Technical Writer-Editor: Ph.D., cailatics and 


physics ; 25 years of wide experience. Prepara- 
tion of technical reports, brochures, and man- 
uals on contract or consultant basis. Box 40, 
SCIENCE X 
IHUIIIII Ill pos : . mT AUUIIHVTIIIH 
i ||| POSITIONS OPEN jill 
(Chemist. M.A.; male with 2 to 3 years research 


and radiochemistry 
staff in biochemistry, 


in microchemistry 
Join research 


.experience 
required, 


Pacific Northwest medical — school, Excellent 
future. Box 37, SCIENC 2/1, 8 
Editors (Assistant). B.A. or B.S. in botany, 
biology, bacteriology, zoology, or other biological 
field required. Facility with English and foreign 
languages helpful; 35-hour week, 13 working 
days leave, sick leave, $3600 per yeat with an- 
nual increases. Publishing house on University 
of Pennsylvania campus, Send résumé and ref- 
erences to Biological Abstracts, 3815 Walnut 
St., Philadelphia 4, Pa. : 1/25; 2/1 


Graduate Student-Tpxicology. 
Legal Me sdicine affiliated with Chief Medical 
Examiner’s Office, Richmond, Virginia; 2-year 
course to M.Sc. in legal medicine (toxicology) ; 
B.S. in chemistry required. Includes all phases 
of medico-legal toxicology. Stipend $100 per 
month. Apply to Dr. Geoffrey T. Mann. Chair- 
man, Department of Legal Medicine, Medical 
College of Virginia, Richmond, Virginia. 4 


Department of 


Microbiologist; female; B.S. degree. Training 
in microbiology and chemistry required, For re- 
search position in eastern pharmaceutical house. 


Box 38, SCIENCE, 2/1 
Microbiologist, medical school .research unit; 
opportunity to pursue personal interests in 
virology and experimental immunology; full 
time. Salary mere on qualifications and 
experience, Box 44, SC IENCE. 2/8, 15 
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IIIII| POSITIONS OPEN iil 








Physicist 

Permanent position with prominent 
manufacturer of building products for 
man to lecture on heat and vapor trans- 
mission to college, professional, and other 
audiences. To also perform other duties 
of varied and interesting nature. 

Please reply, in confidence, stating 
peameund and starting salary. Box 41 
SCIENCE. 














POSITIONS REQUIRING ‘DEGREES IN 
MEDICINE OR SCIENCE: (a) Research 
M.D. qualified in biochemistry and physiology ; 
prefer also interest in endocrinology; department 
obstetrics-gynecology, well-known midwestern 
university medical school. (b) Bacteriologist 





and Biochemist; B.S., M.S.; large, well depart- 
mentalized laboratory, 600 bed general hospital ; 
oe city; Mideast. (c) Chemist; B.S. 
M.S.; cognizant latest procedures; familiar 
toxicology , Clinical chemistry, physical methods; 
county health laboratory, Roe York State; to 


$6200. (d) Biochemist; 
supervise department, 
full responsibility 


experienced Ph.D. to 
250-bed general hospital; 
development new micro-tech- 


niques, special techniques; university, cultural 
center; Midwest. Woodward Medical P. erson- 
nel Bureau, 185: North Wabash, Chicago. 

Postdoctoral Traineeships, Ph.D. or M.D., in 
enzyme chemistry are available for 1957-1958 
at the University of Wisconsin, Institute for 


Enzyme Research. This program is supported 


in part by a training grant from the National 
Heart Institute, U.S. Public Health Service. 
Application forms and information can be ob- 


tained by interested and 
writing to Dr. David E. 
tor, University of Wisconsin, 
Enzyme Research, 1702 
Madison 5, Wisconsin. 


qualified 


persons by 
Green, 


Program Direc- 
Institute for 
University Avenue, 








X-RAY DIFFRACTION 
AND FLUORESCENCE 


Opening for responsible individual to 
take charge of new well-equipped 
X-ray laboratory. Experience and in- 
erest required in metallurgical, cor- 
rosion, general diffraction problems 
and fluorescence applications. Submit 
résumé and salary requirements to: 


EMPLOYMENT DEPARTMENT PP 
GOODYEAR ATOMIC 


CORPORATION 
P.O. Box 628 
PORTSMOUTH, OHIO 


Ii I 


THE MELVILLE TRUST FELLOWSHIPS 
IN CANCER RESEARCH. The trustees of 
this scheme invite applications for fellowships 
in cancer research commencing in October 1957. 
The initial stipend will be according to experi- 
ence, but will not be than £800 per an- 
num; and funds are available for the provision 
of equipment and for technical assistance. A 
fellowship is normally awarded for a period of 
2 years, but thereafter may be renewed, at the 
discretion of the trustees. 

The research is normally to be carried 
in one of the recognized clinical or 
departments in Edinburgh and, if possible, ap- 
plicants should have made prior contact with 
the head of the appropriate department. If this 
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is not possible, the trustees will endeavor to 
make suitable arrangements. 

The research may deal with any aspect of 
malignant disease, and candidates need not 


necessarily hold a medical qualification. 
Applications together with the names of three 
referees, should be submitted by 30 April 1957, 
to the Honorary Secretary, Scientific Advisory 
Committee, The Melville Trust, Royal College 
of Surgeons, Nicolson Street, Edinburgh 8, from 
whom further particulars may be obtz 1ined. ‘The 
application should be accompanied by an out- 
line of the proposed research, and by an account 
of any previous scientific or research experience. 
The expenses incurred in traveling to the 
United Kingdom by any research fellow ap- 
pointed from overseas will be defrayed by the 
Trust, which will also reimburse all candidates 
who are p requested t to attend for an interview. 








iii Pestrtons open |i 


(a) Biochemist, 





Ph.D., experienced in hospital 


laboratory work; 600-bed teaching hospital; 
well-staffed, well-equipped department; $9000-— 
$10,000; East. (b) Toxicologist; although 
Ph.D. in pharmacology preferred, one with doc- 
torate in biochemistry acceptable; industrial 
toxicology laboratory, large company; experi- 
ence in industrial toxicology advantageous; 


$10,000. (c) Senior Toxicologist, Ph.D.; excel- 
lently equipped laboratories for scientific crimi- 
nal inventigations, (d) Medical Science Writer; 
duties include surveying literature for technical 
staff and promotional department, pharmaceuti- 
cal company; man _ required; $7000—$10,000. 
$1-4 Medical Bureau, Burneice Larson, Direc- 
tor, 900 North Michigan Avenue, Chicago. X 





Plant Physiologist, Ph.D. 


Experience in ecology 
desirable. 


Research and college teaching at grad- 





uate and undergraduate levels. Box 7, SCI- 
ENCE 1/18, 25% 27% 
Tenchi and Research Positions, Ph.D., at 


large midwestern Catholic university in verte- 
brate zoology, invertebrate zoology, embryology, 
and physiology. Academic rank and salary com- 
mensurate with qualifications. New chairman to 
be selected. All applications mr y in strict < 
fidence. Box 6, SCIENCE. /18, 25:5 2/4, 


The Market Place 


BOOKS + SERVICES + SUPPLIES +» EQUIPMENT 











DISPLAY: Rates listed below — no 
charge for Box umber. Monthly 
invoices will be sent on a charge 
account basis—provided that satis- 
factory credit is established. 

Single insertion $22.00 per inch 

13 times in 1 year 21.00 per inch 
26 times in 1 year 20.00 per inch 
52 times in 1 year 19.00 per inch 
For PROOFS on display ads, copy must 


reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 














| BOOKS AND MAGAZINES ||| 





WANTED TO 
PURCHASE ... 


SCIENTIFIC 


PERIODICALS 
and BOOKS 


| Sets and runs, foreign 
and domestic. Entire 
libraries and smaller 
collections wanted. 


WALTER J. JOHNSON, INC. 
111 Fifth Avenue, New York 3, New York 








Your sets and files of 
scientific journals 
are needed by our library and institutional cus- 
tomers, Please send us lists and description of 
ong ea files you are willing to sell at high mar- 
et prices. Write Dept. A3S, J. S. CANNER, Inc. 
Boston 19, Massachusetts 








SCIENTIFIC JOURNALS WANTED 


Sets, Runs and Volumes bought at top prices. 
—_—_—_———-__ Your wants supplied from 
our Back Files of over 3,000,000 periodicals, 


Abrahams Magazine Service; N. Y. 3, N. Y. 
Ill PROFESSIONAL SERVICES LH 


Project Consultation and Pre- 
pons duction Control Services in 
atseancs Biochemistry, Chemistry, Bacteri- 
FOUNDATION ology, Toxicology — Insecticide 
Testing — Flavor Eeatuntion. 


WRITE FOR PRICE 


WISCONSIN: ALUMNI RESEARC H 
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resident and Director | ner is is an important book an 
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OF HIGH RADIOPURITY 
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: = eT tes h a go | ee the problems of chemotherapy in 
‘ ' P.O. Box 2071 malignant disease and those who 
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i ! TACONIC | | information in this edition. . . . 
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readily understandable by those 


SEND FOR DETAILS ‘ 
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ZYMOSAN medical sciences; it is particu- 
IMMUNOLOGICAL SPECIALTIES, Inc. | 
Box 24572 —_Los Angeles 24, Calif. STAINS—-GURR’S—INDICATORS larly recommended to the atten- 
| FREE PRICE LIST : : 
cus ESBE LABORATORY SUPPLIES _ | tion of those engaged in research, 
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NUCLEAR EXPLOSIONS | 
AND THEIR EFFECTS | 


Royal 8’Vo. Pp. 180. 
With a foreword by Jawaharlal Nehru 








BIND °EM... 
and you'll 
find them! 









Bound in cloth, with jacket in 3 colours: 


12shs. 6d. or $2. 


Bound in boards cover in 3 colours: 


T7shs. 6d. or $1. 


“ 


. . . & sober and scientific assessment of the 
dangers of large nuclear bombs”’. 











THE MANCHESTER GUARDIAN Keep your copies of SCIENCE always available for 

| quick, easy reference in this attractive, practical 

First edition completely sold out. Second im- {i | binder. Simply snap the magazine in or out in a few 

pression will be ready about the middle of seconds—no punching or mutilating. It opens FLAT 

January, 1957. —for easy reference and readability. Sturdily con- 
‘ structed—holds 26 issues. 

PUBLICATIONS DIVISION This beautiful maroon buckram binder stamped in 





Id leaf will make a fine additi library. 
MINISTRY OF INFORMATION & Only $3.25 postpaid odd 50¢ for orders outside 
U.S.A. (P ’ 
mgt Ra of ore 19 cis par hao oe 
OLD SECRETARIAT 


a a J}| SCIENCE * Watteesbe. 
































Fraction Collector 

















Catalog RE13 describes 

the COMPLETE LINE OF 
RECO CHROMATOGRAPHIC 
equipment. Send for 





your copy today. MODEL 1200 





Fully automatic fraction collection by timed-flow, or volumet- 
ric measurement. Utmost accuracy from 3 cc. to 90 ml. with 
standard receiver plates. Plates hold 400 13 mm, and 25 100 
¥ mm test tubes 8 inches long. Standard equipment includes 
4 heavy-duty worm-gear reduction motor with indexing mech- 
OR SEARCH EQUIPMENT CORPORATION anism, 2 receiver plates, 4 stainless steel support posts, volu- 
& metric syphon assemblies and Timer/Controller. Drop counter 
1135 Third Street, Oakland, California and accessories available. 
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SPECTRACORD™ 4000 Spectrophotometer 
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High resolution is illustrated by the benzene vapor spectrum above. Instru- 
ment resolving power: 1 A at 2500 A; 2 A at 4000 A; 20 A in the near infrared. 





Twice as fast as any other instrument at comparable resolutions. 
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Low scattered light of the instrument is illustrated by the above sodium 
nitrite run. (1) actual transmission of sodium nitrite at 0-100 T scale. 
(2) Scale expanded to read 1% T full scale. (3) Run continued with 
expanded scale. (4) Scale expanded to read 0.01% T full scale. (5) Same 
as (3). (6) Transmission of sample 0.0002% T. Sample beam closed to show 
true zero. (8) Transmission stray light now 0.0001%. 


INSTRUMENT DIVISION 


Perkin-Elmer (xc 


NORWALK, CONNECTICUT 


for the ultraviolet, 
visible and near 
infrared 


The runs shown at left illustrate the unusual 
precision of the SPECTRACORD 4000 
spectrophotometer. This laboratory instrument 
provides performance equivalent to considerably 
more expensive instruments, and at a price 
comparable to the least expensive 
spectrophotometers of limited operations. Design 
features of the SPECTRACORD 4000 instrument 
include: 


e double monochromator for high resolution with 
virtually no scattered light. Superior to single 
monochromators for qualitative and 
quantitative analysis. 


e drum-type recorder for greatest accuracy. 
Constant, even contact between pen and paper 
insures high reproducibility. 


e linear absorbance and transmittance recording 
for increased analytical flexibility. 


e plug-in electronic units for fast, easy servicing. 


e time-drive and repetitive scanning accessories 
for your special analytical problems. 


a variety of recorder papers for the different 
wave-length ranges. 


e speedy change-over from one recording range 
to another. 


e single and double beam operation for spectral 
energy or transmittance recording. 


The SPECTRACORD 4000 instrument, because 
of its versatility, simplicity and low cost has broad 
application in petroleum, food, drug, medical, 
agricultural, paint, plastics, glass, packaging, 
sewage, and paper industries. 


Send for more complete information covering your 
particular application. 


*Trade mark 





IMPORTANT 


A dramatically new development in infrared 
instrumentation will be announced in these pages 
next month—a development which gives new 
scope to organic chemist and spectroscopist alike. 
Look for complete details from P-E in March. 

















Ortho. Muminater? 


1 ASSURES MAXIMUM OPTICAL PERFORMANCE OF 
YOUR MICROSCOPE — Koehler type illumination— 
ideal for bright field... phase... interference ... polar- 
izing... and dark field microscopy and photomicro- 
graphy. Numerical aperture ...and field diaphragm 
settings regulated accurately and effectively — permit 
full resolving power of your microscope. 


OFFERS WIDE SELECTION OF FILTERS — Eight levels 
of intensity ... plus daylight, green and red filters . . . 
quickly selectable by simple finger-tip rotation of tur- 
ret mounted filters. Optimum intensity and correct 
contrasting color selection are very important factors 
to reveal the specimen detail you're investigating. 


Write Dept. N1 for ORTHO-ILLUMINATOR Brochure SB-600 


3 PROVIDES PERMANENT ALIGNMENT WITH MICRO- 


SCOPE — Three point positioning device precisely 
locates and rigidly retains any make microscope equip- 
ped with horseshoe base. Microscope may be removed 
and easily repositioned against locating device with- 
out disturbing absolute alignment. Near parallel beam 
of light evenly illuminates entire field of view. 


COSTS LESS THAN YOU THINK — Model 600 AO- 
Spencer Ortho-Illuminator complete...$165.00. 
Optically and mechanically designed to give you years 
of trouble-free service .. . maximum efficiency... and 
reduced fatigue. 


formerly available from Silge & Kuhne, San Francisco 


Ameriean Opt ral Company 


Instrument Division * Buffalo 15, N.Y. 








